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PREFACE  TO  THE  SECOND  EDITION. 


IDKITCO  the  seven  years  which  have  elapsed  since  the  puh- 
Iic»tioB  IB  1868  of  the  first  edition  of  this  "Work,  I  have 
cantitiued  to  attend  to  the  same  subjects,  as  far  as  lay  in  my 
{Mwcr;  ttnd  I  have  thus  accumulated  a  large  body  of  addi- 
tional foots,  chiefly  through  the  kindness  of  many  corre* 
■|)Mldent8.  Of  these  facts  I  have  been  able  here  to  use  only 
tltaee  which  seemed  t«  me  the  more  important.  I  have 
omitted  some  statements,  and  corrected  some  errors,  the  dis- 
covery of  which  I  owe  to  my  reviewers.  Many  additional 
references  have  been  given.  The  eleventh  chapter,  and  that 
un  Pangeneeis,  are  those  which  have  hn^en  most  altered,  parttt 
facriDg  been  re-mudelled ;  but  I  will  give  a  list  of  the  more 
im[iortant  alter.itions  for  the  sake  of  those  who  may  possesH 
tl»  first  edition  of  this  book. 
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INTRODUCTION. 


Tnr  ol'ject  of  this  work  is  not  to  describe  all  the  many  races 
nf  uiiiniils  which  have  been  domeeticatcd  by  man,  and  of 
Uw  plants  which  liave  been  cultivated  by  him;  even  if  I 
[KMaawaed  the  requisite  knowledge,  so  gigantic  an  undertaking 
Would  1*  here  auperfluouB.  It  is  my  intention  to  give  under  the 
hewl  of  tarh  epccies  only  such  facts  as  I  have  beon  able  to  col- 
l«l  or  oliserve,  showing  the  amount  and  nature  of  the  change* 
which  animals  and  plants  have  undergone  whilst  under  man's 
Nonunion,  or  which  bear  on  the  general  princiiilea  of  varia- 
bim.  In  one  case  alone,  namely  in  that  of  the  domcatio 
pigwn.  I  will  dosoril^  fully  all  the  chief  races,  their  history, 
the  amuuiit  and  nature  of  their  difference's,  and  the  probable 
'""l^  by  which  tliey  have  been  formed.  I  have  selected  this 
aM^  bHTOHAc,  as  wc  shall  hereafter  see,  the  materials  are  better 
than  in  any  other;  and  one  caee  fully  described  will  in  fact 
itliulmte  all  others.  Dut  I  shall  also  describe  domesticated 
fftlibiu,  fuwls,  and  (tucks,  with  considerable  fulness. 

The  subjects  discussed  in  this  volume  are  so  connected  tliat 
'tis  mit  a  little  difficult  todccide  how  they  can  bo  best  arranged. 
1  hivi.'  determined  in  the  first  jiart  to  give,  under  the  heads  of 
the  varioua  animals  and  plants,  a  large  body,  of  facta,  some 
rf  which  may  at  first  appear  but  little  related  to  our  subject, 
unl  to  dovmta  the  latter  part  to  general  discussions.  When- 
'''\T  I  have  found  it  necessary  to  give  numerous  details,  in 
■iip|xirt  of  any  proposition  or  conclusion,  small  typo  has  been 
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used.  Tho  reader  will,  I  tliitik,  fijid  this  plau  a  convenienc©, 
for,  if  he  does  not  dtmlit  the  coiieliiBidii  or  caro  alxmt  the 
details,  he  can  easily  ]tasB  them  over  ;  yet  I  may  be  permitted 
to  say  that  stime  of  the  discnaBions  thua  printed  deaerve 
attention,  at  leaEt  from  the  profeseed  naturalifit. 

It  may  he  nseful  to  those  who  have  read  nothing  ahout 
Natural  Selection,  if  I  here  give  a  brief  sketch  of  the  whole 
Bubject  and  of  its  bearing  on  the  origin  of  species.'  This  is 
the  more  desirable,  as  it  is  impossible  in  the  present  wr.rk  to 
avoid  many  allusions  to  questions  which  will  be  fiilly  discussed 
in  liittire  volumes. 

From  a  remote  jieriod,  in  aU  parts  of  the  world,  man  b&B 
enbjocted  many  animals  and  plants  to  domestication  or  culture, 
iiaji  has  no  power  of  altering  tlie  absolute  conditions  of  life ; 
he  cannot  change  the  climate  of  any  country ;  he  adds  no  new 
clement  to  the  soil ;  but  he  can  remove  an  animal  or  plant 
from  one  climate  or  soil  to  another,  and  give  it  food  on  which 
it  did  not  subsist  in  its  natural  state.  It  is  an  error  to  speak 
of  man  "  tampering  with  nature  "  and  canaing  variability.  If 
a  man  drops  a  piece  of  iron  into  sulphuric  acid,  it  cannot  bfl 
said  "Strictly  that  he  makes  the  sulphate  of  iron,  he  only 
allows  their  elective  affinities  to  come  into  play.  If  orgaoio 
beings  had  not  possessed  an  inherent  tendency  to  vary,  niaa 
coold  have  done  nothing.'  He  unintentionally  exposca  his 
animals  and  pUnts  to  various  conditions  of  life,  and  varia- 
bility supervenes,  which  he  cannot  even  prevent  or  check. 
Consider  the  simple  caae  of  a  plant  which  has  been  cultivated 
during  a  long  time  in  its  native  country,  and  which  conae- 
ipicntly  has  not  been  subjected  to  any  change  of  climate.  It 
has  been  protected  to  a  certain  extent  from  the  competing 
roots  of  plants  of  other  kinds ;  it  has  generally  been  grown  in- 
nutuured  soil ;  but  probably  not  richer  than  that  of  many  an 
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illarini  flat ;  and  lastly,  it  haa  tieen  espoaed  to  changea  in  its 
■HiditionB,  being  grown  Bometimes  in  one  district  and  some- 
^iiiiai  in  another,  indiifercitt  soila.     Under  euclioircumataiices, 

arwdy  n  [ilant  can  be  named,  though  cultivated  in  the  rudest 
:ii,iTnii?r,  which  has  not  given  birth  to  Beveral  varieties.  It  can 
K-inllv  be  maintained  that  during  the  many  changes  which  this 
nrth  liBA  nndei^one,  and  during  the  natural  uiigrationB  of 
pUnb  from  one  Innd  or  island  to  anothei',  tenanted  by  different 
iqwHcs.  that  such  plants  will  not  often  have  been  subjected  to 
cfaugM  in  their  conditions  analogous  to  those  which  almost 
inrvitably  eanae  cultivated  plants  to  vary.  No  doubt  man 
ntecta  varying  individuals,  sows  their  seeds,  and  again  selects 
their  varying  offspring.  But  the  initial  variation  on  which 
Ban  wnr)cs,  and  without  which  he  can  do  nothing,  is  caused 
hjilight  changes  in  the  conditions  of  life,  which  must  often 
hivo  oomrred  under  nature,  Man,  therefore,  may  be  said  to 
have  been  trj^ing  an  experiment  on  a  gigantic  scale ;  and  it 
i»  u  e»periment  which  nature  during  the  long  lapse  of  time 
W  inoc»8antly  tried.  Hence  it  follows  that  the  principles 
of  ilomcKticatiou  are  important  for  us.  The  main  result 
is  that  organic  l)eing8  thus  treated  have  varied  largely, 
wiJ  the  variations  have  been  inherited.  This  has  ap- 
puuitly  been  one  chief  cause  of  the  belief  long  held  by  some 
Gnr  Datnrulists  that  species  in  a  state   of  nature  undergo 

I  diall  in  this  volume  treat,  as  fully  as  my  materials  permit, 
til'- whole  Bubject  of  variation  under  domestication.  We  may 
'.!iris  hitjio  to  obtain  some  light,  little  though  it  bo,  on  the 
iituAof  vnriability, — on  the  laws  which  govern  it,  such  as  the 
liueet  action  of  climate  and  food,  the  effects  of  use  and  disuse, 
wdof  oorrelatiou  of  growth, — and  on  the  amount  of  ch«nge  to 
vbicfa  domesticate  organisms  are  liablo.  We  shall  learn 
KnMhiDg  of  the  laws  of  inheritance,  of  the  effects  of  crossing 
difotiit  bretJs,  and  on  that  sterility  which  often  supervenes 
•hon  nrganie  beings  are  removed  from  their  natural 
«0i!itiiMiB  of  life,  and  likewise  when  they  are  too  clusely 
iatwljrwi.  During  this  investigation  wo  shall  see  that  the 
pnooijile  of  Selection  is  highly  important,  Although  man  does 
e  variability  and  cannot  even  prevent  it,  he  can  eelect, 
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pre§t-rTo.  and  accumulate  the  variations  given  to  hiin  by  thu- 
liaud  of  nature  alniOBt  iu  any  way  which  he  chooees ;  &nd 
thus  he  can  certainly  ]>rodnoe  a  great  reBiUt,  Selection  may 
bo  followed  cither  methodically  and  intentionally,  or  uncon- 
Bcioiieiy  and  tin  intentionally.  Kau  may  select  and  preserve 
each  BUcoeBsivQ  variation,  with  the  distinct  intention  of  im-. 
proving  and  alttring  a  breed,  in  awordance  with  a  precoB- 
Cfived  iilca;  and  by  thus  adding  np  variations,  often  acr 
slight  aa  to  bo  imperceptible  by  an  unedncated  eye,  be  haa 
effected  wonderful  changes  and  improvementa.  It  can,  also, 
be  clearly  shown  that  man,  without  any  intention  or  thought* 
of  improving  the  breed,  by  preserving  in  each  succeesivo: 
generation  the  individuals  which  ho  prizes  most,  and  by 
destroying  the  wortblofis  individuale,  slowly,  though  surely, 
induces  great  changes.  As  the  will  of  man  thus  com^s 
into  play,  we  can  understand  bow  it  is  that  dometiticated 
breeds  show  adaptation  to  his  wants  and  pleasures.  We 
can  further  understand  how  it  is  tltat  domestic  races  of 
animals  and  cultivated  races  of  plants  often  exhibit  an' 
^m  abnormal   cbarabter,  as  compared  with  natuiitl  species;  tcx 

^H  they  have  been  modiiied  not   for  their  own  benefit,  but  far 

^V  that  of  man. 

^H  In  another  work  I  shall  discuHS,  if  time  and  health  permit, 

^^M  the  variability  of  organic  beings  in  a  state  of  uatui'e  i  namely, 

^^1  the  individual  diffiTencea  ])reeeuted  by  animals  and  jtlanbS., 

^^M  aud  those  slightly  greater  and  generally  inherit^  diSurunoM 

^^1  wliicli  are  ranked  by  natiimliKts  as  varieties  or  geograpbioai 

^^M  races.     We  shall  see  how  diEBcult,  or  rather  how  iniposaibls 

^^M  it  often  is,  to  distinguish  between  races  and  sub-species,  aft 

^^B  the  less  well-marked  foruw  have  sometimes  been  denominate  ^  ' 

^^H  »n<l  again   Iwtwecn   siib'Spccies  and  true  spe>ciei«,      I  shall 

^^H  further  attempt  to  show  that  it  Is  the  common  and  widely 

^^M  ranging,  or,  as  tliey  may  be  called,  the  doniinimt  spociea,   , 

^^M  which  most  frequently  vary;   and  that  it  is  the  largo  and. 

^^H  flourishing  genera   which   include  the   greatest  number  of   | 

^^m  varying  species.     Varieties,  as  wu  shall  sue,  may  justly  b»  > 

^^H  called  incipient  species. 

^^1  But  it  may  be  urged,  granting  that  organic  beings  in  a  state 

^^K  of  nature  present  some  varieties, — that  thuir  or^animtion  ia; 
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tt  mne  Blight  degree  plnstio ;  grftntmg  that  many  animals 
and  pUnU  have  varied  greiilly  nnder  domestication,  and  that 
Ulu  byhia  power  oreelection  has  gone  cm  accumulating  snch 
nriationii  until  ho  has  made  etrongly  marled  and  firmly  in- 
lierilvd  racvs;  granting  all  this,  how,  it  may  he  aiiked,  have 
■pecies  Drtsen  in  a  state  of  nature?  The  difierencos  hetween 
Uhinl  VAfietit'S  are  slight  ;  whereas  the  differences  are  con- 
fidaisble  botweca  the  species  of  the  same  genus,  and  great 
Iwtwecn  the  species  of  distinct  genera.  How  do  the«e  lesser 
differenoiM  hooome  augmented  into  the  greater  difference  ? 
How  do  varieties,  or  as  1  have  called  them  incipient  species, 
&eoamcD(mverted  into  true  and  well-defined  species?  How  has 
«ch  nowspcciea  been  ailapted  to  the  surrounding  physical  con- 
ditaooa,  and  to  the  other  forms  of  life  on  which  it  in  any  way 
d^iends  ?  We  see  on  every  side  of  ns  innumerable  adapta- 
tUOB  and  (jontrivances.  which  havo  justly  excited  the  highest 
idutintioa  of  every  ob6er^•er,  There  is,  for  instance,  a  fly 
(Ctddmnyia)  ^  which  deposits  ita  eggs  within  the  stamens 
of  k  ScTO{thalaria,  and  secretes  a  poisiin  which  produces  a  gall, 
CB  iriiich  the  larra  feeds;  but  there  is  another  insect  (Uiso- 
Mnpas)  which  deposits  its  eggs  within  the  Iwdy  of  the  larva 
villuii  the  gall,  and  is  thus  nourished  by  its  living  prey  ;  so 
^t  here  a  hymonopteruus  insect  depends  on  a  dipterous 
iHkoct,  and  thio  depends  on  its  power  of  producing  a  monstrous 
pvirth  in  a  particular  organ  of  a  particular  plant.  So  it  is,  in 
■  inorD  or  less  plainly  marked  manner,  in  thousands  and  tens 
urthoUMLnds  of  cases,  with  the  lowest  as  well  as  with  the  highest 
I  ifluctiuns  of  nature. 

Tliis  problem  of  the  conversion  of  varieties  into  species, — 
lliat  is.  the  augmentation  of  tHo  slight  differences  charactcr- 
iKlic  vf  varieties  into  the  greater  differences  characteristic  of 
tpectra  and  genera,  including  the  admirable  adaptations  of 
wrh  lieing  to  its  oomideit  organic  and  inorganic  conditions  of 
life,— has  been  briefly  treated  in  my  '  Origin  of  Siiecics.'  It 
wdn  there  shown  that  all  organic  beings,  without  exception, 
lend  to  increase  at  so  high  a  ratio,  that  no  district,  no  station, 
Qot  even  the  whole  surface  of  the  land  or  the  whole  ocenni 

'  IwB  OBtour  In '  AddsIcs  du  Solenc.  Nst.'  (3ra  serin,  Zoolog.),  tbni.  r,  p.  6. 
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would  hold  the  progeny  of  a  single  pair  after  &  certain  number 
of  gentrations.  The  uievitalile  reeult  is  an  ever-recnrrent 
Struggle  for  Existence.  It  has  truly  been  said  that  all 
nature  ia  at  war;  the  strongest  ultimately  prevail,  the 
weakest  fail ;  and  we  well  know  that  myriads  of  forum  have 
disappeared  from  the  face  of  the  earth.  If  then  organic  Iteinga 
in  ft  state  of  nature  vary  even  in  a  slight  degree,  owing  to 
ohauges  in  the  surrounding  conditions,  of  which  we  have 
abundant  geological  evidence,  or  fmm  any  other  cause;  i( 
in  the  long  course  of  agex,  inheritable  variations  ever  arise 
in  any  way  advantageous  to  any  being  under  its  excesaively 
complex  and  changing  relations  of  life ;  and  it  would  be  S 
strange  fact  if  beneficial  variations  did  uever  arise,  seeing 
how  many  have  arisen  which  man  has  taken  advantage  of  for 
his  own  profit  or  pleasure ;  if  then  these  contingencies  ever 
occur,  and  I  do  not  see  how  the  probability  of  their  oconr' 
renoe  can  be  doubted,  then  the  severe  and  often-recurrwit 
Btmggle  for  existence  will  determine  that  those  variations, 
however  slight,  which  ai*  favourable  shall  be  preserved . 
or  selected,  and  those  which  are  unfavourable  shall  be 
destroyed. 

This'  presert-atioD,  during  the  battle  for  life,  of  varietiea 
which  possess  any  advantage  in  structtiro,  constitution,  or 
instinct,  I  have  called  Natural  Selection  ;  and  Mr.  Herbert 
Spencer  has  well  expressed  the  same  idea  by  the  Survival  of 
the  Fittest.  The  term  "  natural  selection  "  is  in  some  roapeota 
a  bad  one,  as  it  seems  to  imply  conscious  choice ;  but  tfaii 
will  be  disrcganlcd  aftor  a  little  familiarity.  No  one  objeote 
to  chemists  sjieaking  of  "  elective  affinity ; "  and  certainly  an 
acid  has  no  more  choice  in  combining  with  a  base,  than  tlte 
conditions  of  life  have  in  determining  whether  or  not  a  new 
form  be  selected  or  preserved.  The  term  is  so  far  a  good 
ono  as  it  brings  into  connection  the  production  of  domestio 
races  by  man's  power  of  soleution.  and  the  natural  preserve 
tion  of  varieties  and  species  in  a  state  of  nature.  For  brevi^ 
sake  I  sometimes  speak  of  natural  selection  as  an  intelligent 
power  ;^ — in  the  same  way  as  asti'onomera  sjioiik  of  the  attrao- 
tion  of  gravity  as  ruling  the  movements  of  the  planets,  or 
as  agriculturtste  speak  of  man  making  domestic  races  by  kU 
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power  of  selection.  In  the  one  case,  as  in  the  other,  selection 
liuBB  nothing  withont  variabiiity,  and  this  liejwnds  in  aomo 
tMuner  on  the  action  of  the  eurronnding  circiunstances  on  the 
ucguiinD.  I  have,  also,  often  ])er8onified  the  word  Nature : 
fcr  1  have  found  it  difficult  to  avoid  this  ambiguity ;  but 
I  mean  by  nature  only  the  aggregate  action  and  product 
of  many  natural  latva, — and  by  laws  only  the  ascertained 
leqnenoe  of  oventB, 

It  has  been  shown  from  many  facts  that  the  largest  amount 
of  life  can  be  supported  on  each  area,  by  great  diversification 
or  divergence  in  the  etructure  and  constitution  of  its  inhabi- 
tmlB.  We  have,  also,  seen  that  the  continued  prmluction  of 
Dew  fonna  through  natural  selection,  which  implies  that  each 
new  variety  has  some  advantage  over  others,  inevitably 
IhuIs  t'>  the  extermination  of  the  older  and  less  improved 
forms.  These  latter  are  almost  necessaril}'  intermediate  in 
rtracture,  as  well  as  in  descent',  between  the  laat -produced 
fonuB  Bnd  their  original  parent-specios.  Now,  if  we  suppose 
»  species  to  jiroduce  two  or  more  varieties,  and  these  in 
')ie  course  of  time  to  produce  other  varieties,  the  principal 
'  '^"d  being  derived  from  diversification  of  structure  will 
.'  iieially  lead  to  the  preservation  of  the  most  divergent 
■  metics ;  thus  the  lesser  differences  characteristic  of  varieties 
ujmc  to  be  augmented  into  the  greater  differences  character- 
iatif  of  species,  and,  by  the  extermination  of  the  older  inter- 
nfliate  forms,  new  species  end  by  being  distinctly  defined 
iibjectd.  Thus,  also,  wo  shall  see  how  it  is  that  organic 
beings  can  be  classed  by  what  is  called  a  natural  method 
in  distinct  groups— species  under  genera,  and  genera  under 
fiuutlies. 

As  all  the  inbabitants  of  each  country  may  be  said,  owing 
lo  tlieir  iiigh  rate  of  reproduction,  to  be  striving  to  increase 
in  nnmberH ;  aa  each  form  comes  into  competition  with  many 
other  forms  in  the  struggle  for  life,— for  destroy  any  one 
ftbd  its  place  will  bo  eei7.ed  by  others ;  as  every  jiart  of  the 
organ iKat ion  occasionally  varies  in  some  slight  degree,  and 

E  election  acts  exclusively  by  the  preservation  of 
which  arc  advantageous  under  the  excessively 
onditions  to  which  each  being  is  exposed,  no  limit. 
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exUta  to  tie  number,  singularity,  and  perfection  of  the 
contrivancoe  and  co-aduptiitions  whiuli  may  thus  be  pro- 
duced. Au  animal  or  a  plant  may  tlina  elowly  become 
relatwl  in  its  atmctHre  and  habits  in  the  most  intricate 
manner  to  many  other  animate  and  plants,  and  to  the 
phyBieul  conditiuns  of  its  home.  Varialious  in  the  organiza* 
tion  will  in  eoiue  oaaes  b»  aided  by  habit,  or  by  the  use  and 
disuse  of  parts,  and  they  will  be  govenipd  by  the  direct 
action  of  the  surroiinding  physical  couditione  and  by 
correlation  of  growth. 

On  the  principles  here  briefly  sketchod  out,  there  is  no 
innate  or  necessary  tendency  in  each  being  to  its  own  ad- 
vancement in  the  scale  of  organization,  We  an>  almost 
*oompelled  to  look  at  the  specialization  or  'difiercutiution  of 
parts  or  organs  for  different  functions  as  the  best  or  oven  sole 
standard  of  advaDcement ;  for  by  such  division  of  labour  each 
function  of  hixly  and  mind  is  better  performed.  And  aa 
natxiral  selection  acts  exclusively  through  the  presorvation  ot 
profitable  modications  of  structure,  and  as  the  conditious  of 
life  ill  each  area  generally  become  more  and  more  coin[dex 
from  the  increasing  utuuber  of  different  forms  wbidi  inhabit 
it  and  from  most  of  these  forma  acquiring  a,  more  and  more 
perfect  structure,  we  may  confidently  lieliovo.  that,  on  the 
whole,  organization  advances.  Neverthelesa  a  very  simple 
form  fitted  for  very  simple  conditions  of  life  might  remain 
for  indefinite  ages  unaltered  or  unimproved ;  for  what  woiU4 
it  profit  au  inftisorial  animalcule,  for  Instance,  or  an  intestinal 
worm,  to  become  highly  organized?  Members  of  a  high  group 
might  oven  become,  and  this  apparently  has  often  occurred, 
fitted  for  simpler  conditions  of  life  ;  and  in  this  case  natural 
selection  woiild  tend  to  simplify  or  degrade  the  organization, 
for  comjilicated  mecbaniam  for  simple  actions  would  be  nselesa 
or  even  disadvantageous, 

The  argument*  opposed  to  the  theory  of  Natural  Soleotion, 
have  been  discuRsed  in  my  '  Origin  of  Species,'  as  far  as  the 
size  of  that  work  permitted,  under  the  following  heads: 
the  diflSoulty  in  understanding  how  very  simple  organs  have 
lieon  converted  by  small  and  graduated  steps  into  highly 
perfect    and    coniples    organs ;     tho    marvellous    facts    o{ 


NAJUHAL   SELECTION.  d 

Jnrtinot ;  the  whole  questicpn  of  Hybridity ;  and,  laatly,  the 
»hwnco  iu  our  known  geological  fonnationB  of  innuraemble 
]iaka  cunnccting  all  allied  fipeoies.  Although  some  of  them 
difficulties  are  uf  great  weight,  we  shall  see  that  many  of 
lixoii  are  explicable  on  the  theory  of  natural  selection,  and  are 
otherwise  inexplicable. 

In  scientific  invcBtigations  it  is  permitted  to  invent  any 
hn»tb»is,  and  if  it  explains  Tarioaa  large  and  independent 
ci»w«  of  facta  it  rises  to  the  rank  of  a  well-grounded  theory. 
Tbt  nndolHtiuiis  of  the  ether  and  even  its  exiitteuce  are  hypo- 
tlietical,  yet  every  one  now  admits  the  undulatory  theory  of 
h^t.  The  prineijilo  of  natural  aolection  tnay  be  louked  at  a« 
•  niero  byifotbeBia,  but  rendered  in  some  degree  probable  by 
"Ii«t  we  iBMJtively  know  of  the  variability  of  organic  beings 
in  >  sMte  of  nature, — by  what  we  positively  know  of  the 
■tmgglu  for  etiBt<;not,  and  the  consequent  almoet  inevitable 
pw»erviktinn  of  favourable  variations.— and  from  the  analogical 
funnatioii  of  doiiiestio  races.  Now  this  hypothewiB  may  be 
"•twi,— and  this  seems  to  mo  tho  only  fair  and  legitimate 
Banner  of  considering  the  whole  queation,^ — -by  trying 
wk'Uier  it  explains  several  large  and  indei>ondent  classes  of 
ficU;  wiich  as  the  geological  suooossion  of  organic  beings, 
tliL-ir  distrii>i)tioa  in  past  and  present  times,  and  their  mutual 
■ffiuties  and  homologies.  If  the  principle  of  natural  selection 
does  espliu'n  these  and  other  large  bodies  of  facts,  it  ought  to 
be  reoeived.  On  tho  ordinary  view  of  each  species  having 
been  independently  created,  we  gain  no  scientific  explanation 
tl  a&y  one  of  these  facts.  Wo  can  only  say  that  it  has  so 
flcHed  the  Creator  to  command  that  tho  past  and  present 
inhabitant  of  the  world  should  appear  in  a  certain  order  and 
i'  iTtain  areas ;  that  He  has  improasud  on  them  the  most 
'  ^iraordinary  resemblances,  and  has  classed,  them  in  groups 
tiilonlinato  to  groups.  But  by  such  statements  wo  gain  no 
W*  knowledge ;  we  do  not  connect  together  facts  and  laws; 
■e«(pWn  nothing. 

It  WM  the  consideration  of  such  largo  groups  of  facts 
U  tlwMn  which  first  led  me  to  take  up  the  present  subject. 
WW  T  visitcil  during  the  voyage  of  H.M.S.  Bcayle,  the 
0>h{n([a«  Archipelago,  situated  in  the  Pacific  Ocea.ti  uViuui, 
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500  miles  from  South  America,  I  found  myself  Burrounded 
by  peonliiir  species  of  hinls,  reptiles,  and  plants,  cxistiiig 
nowhere  elee  in  the  world.  Yet  they  neurly  all  hure  an 
American  stamp.  In  the  aotig  of  the  mocking-thmsh,  in  the 
harsh  cry  of  the  carriuo-hawk,  in  the  great  candlestick-like 
opuntias,  I  clearly  iHtrceived  the  neighbourhood  of  America, 
though  the  islands  were  separated  by  ao  many  miles  of  ooean 
from  the  mainland,  and  difibred  much  in  their  geologic^ 
constitution  and  clinmte.  Still  more  suriiriaing  was  the  faci 
that  most  of  the  inhabitants  of  each  se))arate  island  in  this 
small  archipelago  were  specihcally  difibrcnt,  though  most 
closely  relatt-d  to  each  other.  The  archipelago,  with  itai  ' 
innumerable  craters  and  bare  stroamB  of  lava,  appeared  to 
be  of  recent  origin ;  and  thus  I  fancied  myself  brought  near 
to  the  very  act  of  creation.  1  often  asked  myself  how  theee 
many  peculiar  animals  and  plants  bad  been  produced:  the  ' 
simplest  answer  scemod  to  bo  tliat  the  inbabitantfi  of  the 
several  islauds  had  descended  from  eich  other,  undergtung 
modification  in  the  course  of  their  descent ;  and  that  all  the 
inbabitauts  of  the  archipelago  were  descended  from  those  of 
the  nearest  land,  namely  America,  whence  colonists  would 
naturally  have  been  derived.  But  it  long  remained  to  me  an 
inexplicalile  problem  how  the  necessary  degree  of  modification 
could  have  been  effected,  and  it  would  have  thus  remained 
for  ever,  had  I  not  studieil  domestic  productions,  and  thus 
acquired  a  just  idea  of  the  power  of  Selection.  As  soon  as  1 
had  fully  realized  this  idea,  I  saw,  on  reading  Hultbus  on 
Population,  that  Natural  Selection  was  the  in6\'itable  result 
of  the  rapid  increase  of  all  organic  beings  ;  for  I  was  ]irepai«d 
to  appreciate  the  struggle  for  existonoe  by  having  long 
studied  the  habits  of  animals. 

Before  visiting  the  Galapagos  I  had  cjllected  many  anlmali 
whilst  travelling  from  north  to  south  on  both  sides  of  Ainerioat 
and  everywhere,  under  oimditiuns  of  life  as  different  as  it  is 
possible  to  conceive,  American  forms  wore  met  with— specioa 
replacing  species  of  the  same  peculiar  genera.  Thus  it  wu 
when  the  Cordilleras  were  ascended,  or  the  thick  tropical 
forests  poneirated,  or  the  fresh  waters  of  America  searched. 
SabBeqiientiy  I  Tisited  other  ooantriea,  vhiofa  in  all  t^la^•^ 
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conditions  of  Hie  'were  incomparablj"  more  like  pari«  of  South 
Aiuerii«,  thau  the  different  parts  of  that  continent  are  to 
e»i-h  other ;  yet  in  these  countries,  as  in  Australia  or  Southern 
Afrioa,  tins  traveller  (.-aanot  loil  to  bo  struck  wiih  the  entire 
liifTcrenoe  of  their  productions,  Again  the  reflection  was 
ti'iLi-d  on  me  that  community  of  descent  from  the  early 
i.ili.iliitaats  of  South  Ameiica  would  alone  explain  the  wide 
;'vdfiioo    of    American    types    throughout  that    immense 

I'll  exhume  with  one'ii  own  hands  the  bones  of  extinct  and 
gigtnitic  quadrupeds  brings  the  whole  question  of  the 
ncooeion  of  species  vividly  before  one's  mind  ;  and  1  found 
in  South  America  great  pieces  of  tesselated  armour  exactly 
liko,  but  on  a  magnificent  scale,  that  covering  the  pigmy 
inukdiUo ;  I  had  found  grcut  teeth  like  those  of  the  living 
«loth,  and  bones  tike  those  of  the  oavy.  An  analogous  succes- 
U)fli  of  allied  forma  had  been  previously  observed  in  Australia, 
Hen)  then  we  see  the  prevalenoe,  oh  if  by  descent,  in  time  as 
in  Npaoe.  of  the  same  types  in  the  same  areas  ;  and  in  neither 
UMB  doea  the  similarity  of  the  conditions  by  any  means  seem 
raffideut  to  account  for  thts  similarity  of  the  forms  of  life. 
Il  it  nutonous  that  the  foiisil  remains  of  closely  consecutive 
fonaations  are  closely  allied  in  structure,  and  we  can  at  once 
ttid«niMid  the  fact  if  they  are  closely  allied  by  descent. 
Thn  micoession  of  the  many  distinct  species  of  the  same 
geaos  thjonghout  the  long  series  of  geological  formations 
Mtnu  to  have  been  unbroken  or  continuous.  New  species 
tiinu  in  gradually  one  by  one.  Ancient  and  extinct  forms  oi 
life  are  often  intermediate  in  character,  like  the  words  of  a 
Aind  language  with  respect  to  its  several  otfshoots  or  living 
^UlBgDeB.  All  these  fact«  seemed  to  me  to  point  1o  descent 
^bnb   modifieation    as  the    means    of   production    of  new 

The  innumerable  past  and  present  inhabitants  of  the 
Vorld  are  coDnei:ted  together  by  the  most  singular  and 
nmplex  affinities,  and  can  be  classed  in  groups  under  groups, 
in  the  fame  manner  as  varieties  can  be  classed  under  species 
ud  Bub-varietiea  under  varieties,  but  with  much  higher 
indM  of  differunco.     Those  complex  affinities  and  the  rules 
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for  olaasi  Scat  ion,  recoiva  a  rational  explanation  on  tbo  theory 
of  desceiit,  combined  witli  the  principle  of  iiaturul  selection, 
which  entails  iHvergeur;e  «f  character  und  the  extinction  of 
intermeiliat«  forms.  How  inexplicable  is  the  similar  pattern 
of  the  hand  of  a  man,  the  fuot  of  a  dog,  the  fving  ol'  a  htt, 
the  flipper  of  a  seal,  on  tho  doctrine  of  independent  acta  of 
creation !  how  simply  explained  on  the  principle  of  the 
natural  selection  of  succi-asive  alight  Tariations  in  the 
diverging  descendant*  from  a  eingle  progenitor  1  So  it  ia 
with  certain  parts  or  organs  in  the  same  individual  animal 
or  plant,  for  inst^ince,  the  jaws  and  lega  of  a  orab,  or  the 
petals,  stamene,  and  prsiils  of  a  flower.  During  the  many 
changes  to  which  in  the  course  of  lime  orgnnia  l)eing8  have 
been  siibjecied,  certain  organs  or  parts  have  occxsionally 
become  at  firat  of  little  use  and  ultimately  huporflnoud ;  and 
the  retention  of  sueh,  parts  in  a  rudimtiutary  and  neelesa 
condition  ia  intelligible  on  the  theory  of  descent.  It  can  be 
shown  that  modificatiorks  of  structure  are  generally  inherited 
by  the  o&pring  at  tho  same  age  at  which  each  eucoessiva 
variation  appeared  in  the  parents ;  it  can  further  be  shown 
■that  variations  do  not  w.inimonly  bupervene  at  a  very  early 
perioil  of  embryonic  growth,  and  on  these  two  principles  we 
can  understand  lliat  most  wonderful  fact  in  the  whole  circuit 
of  natural  history,  naujel)',  the  close  similarity  of  the  embryot 
Tnthia  the  same  great  class— for  instance,  those  of  mammals, 
birds,  reptiles,  and  fiali. 

It  is  the  consideration  nnd  explanation  of  anch  foots  U 
the!ie  which  hat  convinced  nie  that  the  theory  of  descent 
■with  modification  by  means  of  natural  selection  is  in  the 
main  true.  These  facts  have  as  yet  recuived  no  explanation 
on  the  theory  of  independent  Creation;  they  cannot  be 
grouped  together  under  one  point  of  view,  but  each  has  to  b* 
considered  as  an  ultiinaie  fact.  Ah  the  first  origin  of  life  oa 
this  earth,  as  well  as  tho  continued  life  of  each  individual,  ia 
at  present  quite  beyond  the  scope  of  science,  I  do  not  wish  io 
Jay  much  stress  on  the  greater  simplicity  of  the  view  of  a  fe* 
forms  or  of  only  one  form  having  been  originally  crMted, 
inatoad  of  iijuumerahle  miraculous  creations  having  been 
necessary  at  innumorahlo  ijerlods ;  though  this  moi'e  simple 
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H-w  accords  well  with  Maii[«rtuit]'B  philoBOpMcal  axiom  of 
"Ic'Bl  action."' 
iu  ocmsidering  how  far  tlie  theory  of  notural  eolection 
iv  1»  extended, — that  is,  in  Heter mining  from  how  many 
I  r";;eiiit<'rB  the  inliabitants  of  the  world  have  deeceiidcd, — 
-■■  m«»  concladit  that  at  least  all  the  members  of  the  same 
ii-s  have  deK«Qded  from  a  Biiigle  anoeBtor.  A  number  of 
'  fc.inio  beings  are  includ«;d  in  the  e^me  clous,  because  thoy 
i  risrnt,  independently  of  their  habits  of  life,  the  i-am»  funda- 
Ditiiial  type  of  structure,  and  because  they  graduate  into  each 
"Ih-r.  Sloreover,  members  of  the  same  ulass  can  in  most 
iuhIio  sliuwu  to  he  closely  alike  at  an  early  embryonic  age. 
TlusB  facts  can  be  explained  on  thu  belief  of  their  descent  from 
teatntaon  form  ;  therefore  it  may  be  ea^ely  admitted  that  all 
lbs  membera  of  the  same  claw  are  descended  from  one  pro- 
pnitoT.  But  as  the  membcrti  of  quit«  distinct  clai^^o-i  have 
Mmething  in  common  in  structure  and  much  in  common  in 
Mottitution.  analogy  would  lead  us  one  step  furth<?r,  and  to 
infer  as  probable  that  all  living  creatures  are  descended  from 
(einglc  prototype. 

I  iiu[«.-  that  thu  reader  wi)l  panse  before  coming  to  any 
fbal  and  hcniilo  concluHion  on  the  theory  of  natural  solectJan. 
Tby  rendvr  may  consult  my  '  Origin  of  Species  '  for  a  general 
•lutuU  or  the  whole  subject ;  but  in  that  work  he  hns  to  take 
in«ny  stjiteinent:^  on  trust.  In  considering  the  theory  of 
utural  selection,  he  will  assureiily  meet  with  weighty 
diSculTicA,  but  these  difficulties  relate  chiefly  to  subjects— 
•Dch  as  tlie  degree  of  perfection  of  the  geological  record,  the 
miaia  nf  di*tribution,  the  possibility  of  transitions  in  organs, 
*-■.— on  whi'^h  we  are  oi»nfesse<Uy  ignorant ;  nor  do  we  know 
iiiiw  ignorant  we  iiro.  If  wo  are  mueh  more  ignorant  ilwn 
u  ^^Mierally  inip[iosed,  most  of  these  difficulties  wholly 
'^iM^jiuar.  Let  the  reader  reflect  on  the  difficulty  of  looking 
ii  vhole  clusses  of  facts  from  a  new  jioint  of  view.  Let  him 
■Wr\e  how  slowly,  bnt  turoly.  the  noble  views  of  Ljell  on 
'iic  gradual  changes  now  in  progress  on  the  earth's  surface 
liKve  b(H-n  accept^-d  aa  sufficient  to  aceount  fur  bU  that  we  see 
iQ  iiH  past  hittoiy.  Tho'jiriBent  action  of  natural  selection 
la^y  tcvm  more  or  less  prubable;  but  I  believe  in  the  tiuUxuf 


14 


INTKODUCTION. 


the  theory,  because  it  collects,  under  one  point  of  view,  and 
gives  a  rational  explanation  of,  many  apparently  independent 
classes  of  facts/ 


*  In  treating  the  several  Bnbjects 
included  in  the  present  and  my  other 
works  I  have  continually  been  led  to 
ask  for  information  from  many  zoolo- 
gists, botanists,  geologists,  breeders  of 
animals,  and  horticulturists,  and  I 
have  invariably  received  from  them 
the  most  generous  assistance.  With- 
out such  aid  I  could  have  effected 
little.  I  have  repeatedly  applied 
for    information    and    specimens    to 


foreigners,  and  to  British  merchants 
and  officers  of  the  Government  re- 
siding in  distant  lands,  and,  with  the 
rarest  exceptions,  I  have  received 
prompt,  open-handed,  and  valuable 
assistance.  I  cannot  .express  too 
strongly  my  obligations  to  the  many 
persons  who  have  assisted  me,  and 
who,  I  am  convinced,  would  be 
equally  willing  to  assist  others  in 
any  scientific  investigation. 
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CHAPl'EK  I. 

DOMESriC  DOGS  AND  CATS. 

a  or  TBK  tlOC— HE^BMBLAilCE  OF  DOMKffnC  DOGS  !»  TARIOrB 
r  ACOtAlHTED  WJTH 
.nil  JAISILS—HABIT 


DtrnEBKNOE* 


ptu).  CATS — urtitruDJAi. 

Tbk  first  and  chief  point  of  interest  in  this  chapter  is,  whether 
tbtDumeroua  domcBticated  varieties  of  the  dog  have  descended 
ftoni  a  single  wild  species,  or  from  several.  Some  authors 
bslicTc  that  all  have  descended  from  the  wolf,  or  from  the 
jvkal,  or  frwm  an  utiknowa  and  extinct  species.  Others  again 
Wicve,  and  this  of  late  has  been  the  favourite  tenet,  that  they 
lave  descended  from  several  species,  extinct  and  recent,  more 
otUm  oomraingled  together.  Wo  shall  probably  never  be  able 
to  MOf^tain  their  origin  with  certainty,  Palseontology  '  does 
Diit  ihiow  much  light  on  the  question,  owing,  ou  the  one 
li.iud,  to  the  close  similarity  of  the  skulls  of  extinct  as  well 
■liring  wolves  and  jackals,  and  owing,  on  the  other  hand,  to 


'  fJ^ta,  •  Brituh  FoHil  Mammals,' 
Pp.  123  la  133.  PicUE'l-Triiltjda 
hi,' 1U3,  torn.  L  p.  a03.  D«  Bl^in- 
(ilk  b  hi)  '  Oil^t^pbie,  Canids,' 
h  m,  bu  Urgelj  dUcnuel  th« 
■Wla  nbjfict,  and  coDclndes  that 
Ik  uliMt  parcot  oTull  demHticaluJ 

to    the  jnckal    iu 


habits.  S«  alio  Boyd  Dawkin», 
'Cave  Hunting.'  1874,  p.  131,  *o., 
■ad  bii  other  puhliialiao*.  Jiittele* 
bo*  diuuuvd  in  great  detail  the 
oharacter  of  tb«  brewU  of  pre-hiitorie 
dogi:  'Din  TorgeschiohtlicheD  Altct- 
IbUmn  der  Stadt  Olmdtt,'  II.  TbElL 
18T3,p.  Utdtiid. 


IS 
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the  groat  dissiiuilaritj  of  the  bIciiIIh  of  the  lH^ve^al  lireeds  □ 
the  domestic  dogB,  It  BecuiB,  however,  thiit  roua'inH  hnw 
been  found  in  tlte  later  tertiary  deposits  more  like  those  of  I 
large  dog  Ihuu  of  a  wolf,  -wliieh  favours  the  belief  of  D 
Blainvillo  that  our  dogs  are  the  doecondants  of  a  single  toe 
tinct  8pt!cie8.  On  the  other  hand,  siitne  authors  go  ao  far  ai 
to  ftM«ert  that  every  chief  donieatio  breed  must  have  had  it 
wild  prototype.  This  latter  view  ia  extremely  improhaUe 
it  allows  nothing  for  variation ;  it  passes  over  the  almoa 
monetroiia  character  of  ei>me  of  the  breeds ;  and  it  almost  ne 
t»8Sarily  assumeB  that  a  largo  number  of  sjiecies  have  becomi 
extinct  hineo  man  domeeticated  the  dog  ;  whereas  we  plaut^ 
Bee  that  wild  nieml«rB  of  the  dog-funiily  are  extirpate) 
by  human  agency  with  much  difficulty;  even  so  recentlj 
U  1710  the  wolf  existed  in  so  sinall  un  island  as  Ireland. 
-  The  reasons  which  have  led  various  authors  to  infer  tlift 
OUT  dogfj  have  draccnded  from  more  than  one  wild  species  an 
as  follows.^  Firstly,  the  great  difference  between  the  sev^ 
breeds ;  but  this  will  appear  of  comparatively  little  weight 
after  wu  shull  have  seen  bow  great  are  the  differences  betweoi 
the  scleral  rocett  of  various  domesticated  animals  which  oer 
t&iuly  have  descended  from  a,  single  parent-form.  Secondly 
the  more  important  fact,  that,  at  the  most  anciently  knowE 
historical  periods,  several  breeds  of  the  dog  existed,  von 
unlike  each  otlier,  and  closely  resembling  or  identical  witj 
breeds  still  alive, 
AVo  will  lHie8y  run  back  through  the  historical  i 

thAQ  th(!  late  Jiiin«  Wilaoa,  d 


*  PbUiu,  I  tKlictv,  arigiDated  thil 
duclrine  )o  -Act.  Auul.  St.  I'Mrrir- 
bnrgh,"  ITHO,  I'nit  li.  FJirimbarg  hu 
■Incsted  il,  t  m«J  b«  »«ii  in  De 
I)lalnTUlR'>'0>ttegraphie,'|>.7!l.  ll 
hM  bMD  cutIaiI  Ui  an  cilrvmc  Kiteat 
br  Col.  Himilcn  Smith  in  the 
'Natnnlut  l.ibnrr.' Tula.  Ii-  Bnd  i. 
Mr.  W.  C.  UartJD  «<l(>pU  It  in  hU 
uualliiit  'BtKtary  afthe  Hog,'  1)445; 
M  dgn  Dr.  Morton,  u  wll  as  Nott 
and  Oliddon,  tn  the  [Talted  Slato. 
Prof.  L"W,  in  hl«  '  DomHttotlod 
AnDnal*.*  1S46,  p.  606.  com»  to  thii 
aam*  cundutiun.  No  one  hiu  trgaed 
OB  thia  >il«  with  more  cUarneM  ud 


icoltun] 
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liefori;  Ih*  Highland  Agricoltun] 
Wernerian  SocisiiM,  ItidotaGmA.. 
Saiat-Kilntr-i  (■  Hist.  Hm.  040.,'  186 
l<im.  iii  ]).  lOT).  though  be  ImH) 
that  itiiwt  dop  hnVD  JvicfdiIhI  fl 
thejurkal,  fel  inulioo  to  tht  b^ 
that  *ome  nrc  dwoendiri  fir«iB  I 
Wolf.  Pfof.  Getvni.  ('HUt.  I" 
Munim.'  1H&3.  turn.  ii.  p.  69,  rctt 

to  the  rf«w  that  all  the  doB. 

racH  ari  th«  modlKBt)  drmndaBU  et  ^ 
tiagla  i|iecici,  aOnr  a  Inng  dlten^ 
aayi,  "(.IbMb  opiniiin  est. iniTitnt  ni 
du  luoln.,  la  moina  probaUe.'> 
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The  nutcriala  are  remarlnUj  Jt^cJMt  beiwcai  the  Umr- 
faeDth  ornttirjr  anil  the  Botoan  riaariral  poiod.'  At  tkii 
lutn-periol  Tarioati  iTcoila,  tuamelj  bomda.  hnimi  ^^m.  ia^ 
iep.  &<:..  existed :  bni.  as  Dr.  Wallber  bw  wartaJ,  it  la 
UKpcMiUt!  tit  recoguiae  the  gT«at«r  Mmb^  with  aaj  eer- 
tiiiilr.  Tvnatt,  b»wef«f,  pvfm  a  dimwiag  of  a  Twaiiliril 
fr-nllitaiv  of  t^-n  ^reyhoiiDd  fnppiea  bfttm  the  Villa  of  Ab- 
ImiiiiM.  On  an  Amjtuii  mattasMBt,  aboat  S40  m/L^  «» 
iiitinucms  mastiff*  is  Ggnred;  and  aoevjing  to  Sir  H. 
KawliuKon  (as  1  <ras  mftinBed  al  Ae  Britiih  Tf—miiaj 
KioiW  (Ic^  are  still  imported  mto  tfaja  auae  floautiy.  I 
luvc  kiohed  throngfa  the  mBgiuG«9it  wvb  of  Tjy™^  and 
fiwaliiui.  and  on  tli«  Egyptian  monnMnbi  hvm  the  fa^rlh 
tu  Uto  twelfth  djoaittics  {Le.  &«cb  about  SWOix.  to  2100  bjc^^ 
MTeral  varietjea  of  the  dog  ar«  tepreaented ;  moal  at  th^  aan 
tBicd  to  grejhomids;  at  the  later  of  thcae  poioda  a  dog 
TMmbling  a  bootid  ia  fignred,  wttfa  dtoofu^  ti»*»,  but  with 
■  toDger  back  and  tiMn«  pointed  bead  than  in  our  homida 
There  is,  also,  a  tnrnspit,  with  abort  and  crooked  kga.doaelj' 
nmnUing  tho  existing  Tariety;  batthiabiBdof  luoMtiiaitj 
bneonunon  with  rariaiu  "■'■"™*",  aa  with  the  anrri  ilinrp. 
u4  HTon,  according  to  Bengger,  with  jagnan  in  IWagmj, 
tUt  it  would  be  nab  to  look  at  the  noBHiaeMal  aninal  aa 
&•  parent  of  all  our  taznapiU:  Colaod  S^kca*  aibo  haa 
dtKribad  an  Indian  jariah  dog  aa  pnamting  the  aame 
iiMmitnRU  characlvr.  The  moat  ancient  dog  nynatatei  tm 
tlw  Egyptian  uinnuments  is  one  of  the  nwat  aiagalar;  h 
iwanllva  a  gr«yhonnd.  l>nt  baa  Long  pmnled  can  and  a  rikort 
cnritd  tali  :  a  dubclv  alliv<l  -nriety  atJll  exiata  in  Sorthtra 

■  btjnn.  'Th*  ViHrtn  •!  Iht  fr«B  tW  tawk  at  Om  tm  ^  Eiv 

kciauUSculpixraudPktDM,'  n  Hit,  «■!    Omj   9mi^   la    iW 

IM.    -bt  Iluiid.'  rm   Dr.  T.   L.  BritMi  Mans.     !lli  ■*!  ObUw, 

VtlOo,  Gmkd.  IBIT.  1. 4«,:  lUt  i>  iMr  •TjpN  tf  HaaUat,'  UU4,  p. 

*-"'  -  '  "    -.  LmitaiM  W8.  pn  ■  <»|t  if  tfc—  <fi«ju. 


-  alHwi.      TUi  £i  b-  Cm  mIM  •  TkO-taa 
r  Kairar-     MtH  b«  Mr.  B.  JLOUtM,  wU 
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Africa;  for  Mr.  E,  Vomon  Haroonrt*  statci 
boar-iiound  is  "  un    eccentric  liieroglyphic  animi 
ChtH)pe  onoe  huutL<d  with,  somewhat  resembling 
Scotch  deer-hound ;  their  tails  are  curled  tight  rwai 
backa,  and  their  ears  stick  out  nt  right  aogles." 
luost  ancient  variety  a  pariah-libe  dog  coexisted. 

We  thus  see  that,  at  a  period  between  four  and  a| 
sand  years  ago,  various  breeds,  viz.  pariah  dogs,  grtt 
common  hounds,  mastill'a.  house-dugs,  lapdogs,  and  | 
existed,  more  or  leas  cloRely  resembling  our  presen 
But  there  is  not  eufficieut  evidence  that  any  of  theijj 
dogs  belonged  to  the  same  identical  Bub-varietie»  i 
pi-eaent  dogs.^  As  long  as  man  was  believed  to  hM 
on  this  earth  only  about  6000  years,  this  fact  of  I 
diversity  of  the  breeds  at  so  early  a  perioil  was  an  i 
of  much  weight  that  they  had  proceeded  from  esw 
sourcea,  for  there  would  not  have  been  sufficient  time 
divergence  and  modification.  But  now  that  wo  kn 
the  discovery  of  flint  tools  6ml)edded  with  the  re 
extinct  animals  in  districts  which  have  since  undergi 
geographical  changes,  that  man  has  existed  for  a 
parably  longer  period,  and  bearing  in  mini!  that 
barbarous  nations  possoss  domestic  dogs,  the  argum 
insufficient  time  falls  away  greatly  in  valae. 

Long  before  the  period  of  any  historical  record  tht 
domesticated  in  Europe.  In  the  Danish  Middens  of 
lithic  or  Newer  Stone  period,  boiies  of  a  canine  ai 
imbedded,  and  St^enstmp  ingcnionsly  argues  that 
longed  Uia  domestic  dog;  for  a  very  largo  proportii 
bones  of  birds  preserved  in  the  refuse  consists  of  loi 
which  it  was  found  on  trial  dogs  cannot  devour."  Th 

•  'Sporting  inAlgciin,'  p.  hi,  i-url-tnlliiJ  g'rcjhuuDd,llk 

'  Ucrjaiiu  glvM  iM'iilinilM  of  Iha  >e[ili!<t  un   thn    uicMt   Uli 

tgjrptlui  dnwiDgt.    Mr.  C  L.  Marlia  menli,   u    iwminDn    in   I 

tu  hii  ■  Uistorv  of  Ihc   Dug,'  1845,  the  Rijah,  Sir  J.  Brooke, 

— ' v*nil  bgUTM  from  Ihe  £gf  pt-  that  no  suuh  dog  «i>ti  t 

inmtntB,    iiDii    apeikt    with  ■  Thete,  ind  tha  folloi 

mseb  soBliilenvt  witli  respect  to  their  th«  Dmifh  remuni,  are 

IdaUltjr  iriUislill  liring  dogs.  MeMra.  M.  MoriotV  roojt  inlcnai, 

No(t»wiat1dilun  ('Types  of  Mantind,  in -Soc  Vaudoi«dee8c,K 

l9S4,p.3a8)|[lYe.liIlnio™iiuin«r»B.  ISUJ,  pp.  281,  U99,  330. 
ligurea.     Mr.  Oliddnn  uMitt  that  ■ 
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dog  WM  sncceeded  in  Denmark  dnriug  the  Bronze  period  by 
■  lirger  kind,  prceenting  certain  diflerencea.  and  this  again 
during  the  Irun  period,  by  a  still  larger  kind.  In  Switzei'- 
Und,  we  hear  from  Prof.  RUtimeyer,*  tbat  during  the  Neo- 
bthiu  period  0  domosticated  dog  of  middle  sizo  existed,  which 
inito  tlciill  was  about  equally  remote  from  the  wolf  and  jackal, 
uui  jwrtook  of  the  characters  of  our  hounds  and  setters  or 
ipanieis  (Jagdhund  und  Wachtelhund ).  Eiitiniejer  insists 
•twngly  on  the  constancy  of  form  during  a  very  long  period 
vftinie  of  this  the  most  ancient  known  dog.  During  the 
Bronze  period  a  larger  dog  appeared,  and  this  closely  re- 
Mmbled  in,  ita  jaw  a  dog  of  the  same  age  in  Denmark, 
Bemaina  of  two  notably  distinct  varieties  of  the  dog  wcro 
bond  by  Schmerling  in  a  cave  ;'°  but  their  age  cannot  be 
imitivoly  determined. 

The  existence  of  a  single  race,  remarkably  constant  in  form 
during  the  whole  Neolithic  period,  is  an  interesting  feet  in 
contract  with  what  we  see  of  the  changes  which  the  races 
underwent  during  the  period  of  the  successive  Egyptian 
montiincntB,  and  in  oontrast  with  our  eiisting  dogs.  The 
diUBcter  of  this  animal  during  the  Neolithic  period,  as  given 
V  Sttimeyer.  supports  De  Blainville's  view  that  our  varieties 
Uve  descended  from  an  unknown  and  extinct  form.  But  we 
(honld  not  forget  tliat  we  know  nothing  with  respect  to  the 
•ntiqnity  of  man  in  the  wanner  parts  of  the  world.  The 
KKccmion  of  the  different  kinds  of  doge  in  Switzerland  and 
Itmnuurk  is  thought  to  be  due  to  the  immigration  of  conijuei'- 
ing  tribes  bringing  with  thera  their  dogs;  and  tliia  view 
untda  with  the  belief  that  different  wild  canine  Rnimals 
nta  domesticated  in  different  regions.  Independently  of 
tlis  immigration  of  new  races  of  man,  we  know  from  the 
widMpnmd  presence  of  bronze,  composed  of  an  alloy  of  tin, 
^C  mooh  commerce  there  must  have  been  throughout 
Europe  at  an  extremely  remote  period,  and  dogs  would  then 
pmbsbly  have  been  bartered.  At  the  present  time,  amongst 
th«  Mvages  of  the  interior  of  Guiana,  the  Taruma  Indians 
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are  coneiderod  tho  l>eet  tTamers  of  dogs,  and  poesesB  a  latg 
breed  whicK  tliey  barter  at  a  liigh  price  with  oth* 
tribes.*' 

Tbo  niaiii  argument  in  favonr  of  the  several  breeds  of  th 
dog  being  the  lioscendant^  of  distinct  wild  stocks,  ia  thei 
resemblaaoe  in  various  countries  to  dialinct  t;peciea  atil 
existing  tbere.  It  must,  however,  be  admitted  that  the  oom 
parison  between  the  wild  and  domesticaled  animal  Las  bee' 
made  but  in  few  cases  with  sufficient  esaotness.  Befei 
unttirjng  on  details,  it  will  bo  well  to  show  that  there  ia  n 
it  priori  diflioiilty  in  the  belief  that  several  canino  spedi 
have  been  domeaticated.  Members  of  the  di>g  ftimily  ii 
habit  nearly  the  whole  world;  and  several  species  ag« 
pretty  ciosoly  in  habits  and  strnctuie  with  our  seven 
domesticated  dogs.  Mr.  Oalton  has  shown '-  how  fon 
savages  are  uf  keeping  and  taming  animals  of  all  kind. 
Social  animals  are  the  must  easily  subjugaled  by  raai 
and  several  species  of  Omidoi  hunt  in  packs.  It  dcBerv* 
notice,  as  boaiing  on  othtr  animals  as  well  as  on  th 
dog,  that  at  an  eitremely  ancient  period,  when  man  fin 
entered  any  country,  the  animals  living  there  woold.  liav 
felt  no  instinciivo  or  inherited  fear  of  him,  and  would  oodmc 
(luuntly  have  been  tamed  far  more  easily  than  at  proson' 
For  instance,  when  the  Falkland  Islands  were  firet  visited  h 
man,  the  largo  wolf-like  dcg  {CunU  antarcliau)  fearleul; 
came  to  meet  Byron's  sailors,  who,  mistaking  this  ignoran 
curiosity  for  ferocity,  ran  into  tho  water  to  avoid  them :  eve 
recently  a  man,  by  holding  a  piece  of  meat  in  one  hand  and 
knife  in  the  utber,  ctiuld  sometimes  stick  them  at  night.  O 
an  island  in  the  Sea  of  Aral,  when  first  discovered  1^ 
ButnkoiF,  tho  aaigiik  antelopes,  which  are  "  generally  vet 
timid  and  watchful,  did  not  fly  from  us,  but  on  tho  contnu; 
looked  at  na  with  a  sort  of  ouriosily."  So.  again,  on  th 
shores  of  the  Mauiilins,  the  manatee  was  nut  at  first  in  th 
least  afraid  of  man,  and  thus  it  has  been  in  several  quartei 
of  the  woi'ld  with  seals  and  the  uioi'se.     I  have  olsewhei 

<■  SirR.Schoinburgilihiu^Tenini       liil.,  1843,  p.  65. 
inl'orDJntioD    on  thi>  heiul.     Sr*  hIm  "  '  Domea 

■Jounul  of  R.  Gcogrnph.  Sue,'  lul. 
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siiowD  '^  how  slowly  the  Dative  birds  of  Geveial  islands  have 
»L'i[Strvd  ivnd  inheritctd  &  salutary  dread  of  man  :  at  the  Gala-- 
jtigi'B  Archipelago  I  pushed  witli  the  muzzle  of  my  gun 
liiiwlw  frtmi  a  branch,  and  held  out  a  pitcher  of  water  for 
iidiw  biril»  to  alight  on  and  drink.  Quadrupeds  and  birds 
wbich  have  setdom  been  disturbed  by  man,  dread  him  no 
TOi.re  lh"n  do  our  English  birds,  the  cuws,  or  horses  grazing 
ill  liie  fields. 

It  JH  u  more  important  consideration  that  several  canine 
specdcs  B%'iiiee  (as  will  be  shown  in  a  future  chapter)  no 
Miung  Tepugnancd  or  inability  to  breed  under  confinement ; 
ud  the  iuc'apocity  to  breed  under  confinement  is  one  of  the 
nnniDUeet  burs  to  domestication.  Lastly,  savages  set  the 
Ughest  v«lue,  as  we  shall  Eee  in  the  chapter  on  Selection,  en 
Aagt:  even  haK-lamed  animals  are  highly  nsefnl  to  them: 
die  Indians  of  North  vVmerica  cross  their  half-wild  dogs  with 
"olveu.  and  thus  render  them  even  wilder  than  before,  but 
bttlder :  ihe  savages  of  Guiana  catch  and  partially  tamo  and 
nic  the  whelps  of  two  wild  species  of  Canii,  as  d'l  the  savages 
of  Australia  tho«e  of  tho  wild  Dingo.  Mr.  Philip  King  in- 
iaaa  me  that  he  once  trained  a  wild  Dingo  puppy  t^i  drive 
«ttle,  and  found  it  very  useful.  From  these  fceveral  con- 
•identions  wo  see  that  there  is  no  difficulty  in  believing  that 
mil  might  hare  domesticated  various  canine  t-pecies  in  dit- 
fotat  countries.  It  would  indeed  have  been  a  strango  fact 
if  me  spoutee  alone  had  been  domesticated  throughout  Ihe 

We  will  now  enter  into  details.  The  accurate  and  sagacious 
fiirbsriiBon  says,  "  Tho  resemblance  between  the  Nortlieni 
American  wolves  (Cam's  lupus,  var.  oeddentalU)  and  the 
I'linwcic  dogs  of  tlie  Indiana  is  'so  great  that  the  size  and 
■iri'iipth  of  the  wolf  seems  to  1«  the  only  diffurenco.  I  have 
iiiiire  than  once  mistaken  a  band  of  wolves  for  the  dogs  of 
»  p»rty  of  Indiana ;  and  tlie  howl  of  the  animals  of  both 
■[ledes  is  prolonged  so  exactly  in  the  same  key  that  even  the 


*  'Journal  at  ReMarchei,"  & 
IMS,  p.  393.  Wilh  re«pM:t  lo  Cai 
-     -    i,m  p.  l»3.     For  Ihe  ct 
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practised  ear  of  the  Indian  fails  at  times  to  discriminato  them." 

Ho  adds  that  the  more  northern  Esquimaux  dogs  are  not  only 
extremely  like  the  grey  wolvos  of  the  Arctic  circle  in  form 
and  colour,  but  also  nearly  equal  them  in  size.  Dr.  Kane 
has  often  seen  in  his  teams  of  slodge-dogs  the  oblique  eye 
(a  character  on  which  some  naturalists  lay  great  stress),  the 
drooping  tail,  and  scared  look  of  the  wolf.  Iq  disposition 
the  EeiiuimauJt  doge  differ  little  from  wolves,  and,  according 
to  Dr.  Hayes,  they  are  capable  of  no  attachment  to  man.  Hnd 
are  ho  savage  that  when  hungry  they  will  attack  even  their 
masters.  According  to  Kane  they  re-adily  become  feraL 
Their  affinity  is  so  close  with  wolves  that  they  frequently 
cross  with  them,  and  the  Indians  take  the  whelps  of  wolves 
"  to  improve  the  breed  of  their  dogs."  The  half-bred  wolves 
sometimes  (Lamaro-Ficquot)  cannot  be  tamed,  "  though  this 
cose  is  rare  ;"  but  they  do  not  become  thoroughly  well  broken 
in  till  the  second  or  third  generation.  These  facts  show  that 
thei-o  can  be  but  little,  if  any,  sterility  between  the  Esqui- 
maus  dog  and  the  wolf,  for  otherwise  they  would  not  be  used 
to  improve  the  breed.  As  Dr.  Hayes  says  of  these  dogs, 
"  reclaimed  wolves  they  doubtless  are."  " 

North  America  is  inhabited  by  a  second  kind  of  wolf,  the 
prairie-wolf  (Cant*  lairaiu),  which  is  now  looked  at  by  all 
naturalists  as  speoiiically  distinct  from  the  common  wolf;  utd 
is,  according  to  Mr.  J.  K.  Lord,  in  some  respects  interm»diftte 
in  habits  between  a  wolf  and  a  foK,  Sir  J.  Kichardson,  after 
describing  the  Hare  Indian  dog,  which  differs  in  many  rcsj>ects 
from  tha  Esrjuimaus  dog,  says,  "  It  bears  the  same  relation  to 
the  prairie-wolf  that  the  Esquimaux  dog  does  to  the  great 
ing  [n  the  cE 


foKgoijg 


"  The  ■uLhoHtio-  fo 
ftatemenU  nra  u  follDW :— tUcbunl" 
•on,  In  •FiiuDH  Boreal  1- A ncrlciiDa,' 
1S29,  pp.  6*,  T5;  Dr.  Esna,  'Arctic 
Eip1ar*tloDii,'  1656.  val.  [.  pp.  3BB, 
4.'in  i  Dr.  Hiya, '  Arctic  Bo»t  Jour- 
ntr."  I86U,  p.  167.  Franklin's 
'  K»rr««»e/  vol.  i.  p.  369,  gita,  th« 
e««  or  thne  whelps  of  ii  bUck  viAf 
being  Clln'i(^<l  mrsy  by  lh«  IndUns. 
fnny,  Riehnnloin,  ind  others,  give 
nccounta  of  woItcb  and  doga  niitui'nllj 


L  pnrti  of  North 
jimenci.  acemsn,  ia  his '  Vorage  rf 
H.M.S.  ffnsiW,  18.W,  vol.  ii-  p.  26, 
laji  the  wolf  [a  ottea  cnaght  bj  tht 
EiiquiinaDi  for  the  piirpoae  of  proMing 
witli  their  doge,  and  thaa  adding  la 
Iheir  lize  and  slrenglb.  M.  Lanmra- 
Plcquot,  in  '  Ball,  di  ia  Soc  d'Accli- 
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grey  wolf."  He  could,  in  fact,  detect  no  marked  difference 
Ittireen  them ;  and  Messrs.  Nott  and  Gliddon  give  additional 
Jet«il§  allowing  tlieir  close  rcHemblance.  The  dogs  derived  from 
the  flhoTtt  two  aboriginal  sources  cross  together  and  with  the 
wilt!  wolvea.  at  least  with  the  O.  occidentalU,  and  with  European 
dogs.  In  Florida,  according  to  Bartram,  the  black  wolf-dog 
of  Ibe  Indians  differs  in  nothing  from  the  wolves  of  that 
cwiQtry  except  in  barking." 

Ttrniing  to  the  «outhem  parts  of  the  new  world.  Columlnw 
bmai  two  kinds  of  dogs  in  the  West  Indies  :  and  Fernandez  " 
iWrilies  three  in  Mexico:  aome  of  these  native  dogs  were 
iliuah — that  is.  did  not  bark.  In  Ciuiana  it  has  been  known 
■nee  the  time  of  IJuffon  that  the  natives  cross  their  dogs 
n'tli  an  aboriginal  species,  apparently  the  Canlt  eaaerivons. 
Sir  K.  Scliomburgk,  who  has  so  carefully  explored  these 
npons.  writes  to  me,  "  I  have  been  repeatedly  told  by  the 
■Inwuk  Indians,  who  reside  near  the  coast,  that  they  cross 
their  <log8  with  a  wild  species  to  improve  the  brood,  and 
individual  dogs  have  been  shown  to  me  which  certainly 
itwmUed  the  C.  eawrieoTm  muoh  more  than  the  common 
beed.  It  is  but  seldom  that  tho  Indians  keep  the  C.  eaneri- 
ww  for  domestic  piirjioees,  nor  is  the  Ai,  another  species 
«f  wild  dog,  and  whieh  I  consider  to  be  identical  with  the 
AuigKni  mVoeirm  of  H.  Smith,  now  much  used  by  the  Are- 
mua  for  the  purpose  of  hunting.  The  dogs  of  the  Tamraa 
ladiuis  ftre  quite  distinct,  and  resemble  Buffun's  St.  Domingo 
peyhound."  It  thus  appears  that  tho  natives  of  Guiana  have. 
(•rtially  domesticated  two  aboriginal  species,  and  still  crosn 
iWr  dogs  with  them  i  these  two  species  belong  to  a  quite  dif- 
lirait  typo  from  the  North  American  and  European  wolves.  A 

"'raou  Boranli-AmcricAiin.'  Tol.  11.  p.  31S),  luya  that  tbe  ludinn 

lln,   pp.    T3,    -a,    80.       Ncitt   flud  dog  or  tho  S|>okai»,  near  the  Rncky 

fflUbt, 'l^p«*  o' Mukind,' p.  38:).  HouDtaiiu,  "i>  bsjond  all  quritioo 

TkuBtaroM  «od  linTnllcr  Bartrnm  nothing  man  than  a  tnmed  Caynte  or 

l>f«t«tVT  Hamilton  Smith. In 'Nil-  pniiir-val(,-  or  Canii lalram. 

<mbtUbH'*oLx.p.lS«.  AMnion  ■•  1  qnnte  thi>  from  Mr.  E.  HUlV 

lMMll«da««*nual>ot<>reaainhleB  rieeltvnt    account    of    the    Alco    or 

•UlM  of  tki  Bttie  wmnlrr;  but  d™«lie   dog    »f  Meiic,   In  fi™.". 

*i»,fb.lh.nrmlri«-wolf.  AnalhM  *  N.turmlisf.    Sojourn    iaJamniM," 

•apMt  Mp,  Mr.  J.  K.  l.ord  ('Tho  1851,  p. 329, 
llBVaneourciltliui-l,'  18d1, 
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careful  (iljserver,  Ht-nggor,"  gives  reasons  for  hi 
hairless  tlog  was  Joraeaticated  when  Awerica  wi 
by  Euro]ieans ;  some  of  these  dogs  in  rnrHgtiay  i 
and  'I'sdindi  "  states  that  thoy  suffer  from  ool 
liillora.  This  naked  dog  is,  however,  quite  diet 
found  preserved  in  the  ancient  Peruvian  Ijurial-] 
scribed  by  Tschudi,  under  the  numo  of  Canig  t 
standing  uold  well  and  as  barking.  It  is  not  ki 
these  two  distinct  kinds  of  dog  are  the  desoendi 
species,  and  it  might  lie  argued  that  when  man 
into  America  he  brought  with  hini  from  the  Asi 
dogs  which  had  not  learned  to  bark ;  but  this  ' 
seem  probable,  as  the  natives  along  the  line  of  the 
the  north  reclaimetl,  as  we  have  seen,  at  least  tw 
species  of  Canidu. 

Turning  to  tho  Old  World,  some  European 
resemble  the  wolf;  thus  the  shephord  dog  of 
Hungary  is  white  or  roddisli-brown.  has  a  ahai 
erect  ears,  shaggy  coat,  and  bushy  tail,  and  bo  m 
a  wolf  that  Mr.  Paget,  who  gives  this  desoriptio 
known  a  Hungarian  mistake  a  wolf  for  one  of  '. 
•)eitt«lea,  also,  remarks  on  the  close  similarity  oft 
dog  and  wolf.  Shepherd  doga  in  Itwly  must  a 
elosely  refiembled  wolves,  for  Columella  (vii,  12 
white  dogs  be  kept,  adding.  "  pastor  album  prob 
canem  feriat."  Several  accounts  have  been  givt 
wolves  crossing  naturally  ;  and  Pliny  asserts  £ 
tieil  their  female  dogs  in  the  wootia  that  thej 
with  wolves. '°  The  European  wolf  differs  sligl 
of  North  America,  and  has  been  ranked  by  ma; 
ae  a  distinct  species.  The  common  wolf  of  Int 
some  esteemed  as  a  third  spcciet',  and  hero  agi 


"  '  NaturgHchichtc  der  ^uku- 
(blvrc  voQ  I'lrnguoy,'  1S3II,  a.  151. 

"  Quotnl  In  Hunlioldl's  *A>pe<:ta 
of  Nitun '  (Eng.  tTuni.}.  vol.  I.  p. 
108. 

■>  r*get'>  >TriiTe1i  in  Hbd)!iid-  inJ 
TnntylvuUi'TDl.l.  p.S01.  Jcittcltu, 
■  Knanit  HongBri*  SniwriiirtV  1862,  «. 
13.    &■  Pliuy,  *  Hlal.  qf  Cha  World ' 


(?.ug.  transl.),  Ath  i 
th«  GhuIc  oT'-uiuc  tl 
AHhtotle,  •  Uttt.  i1 
3S.  Knr  gaoA  trU, 
ud  rlogi  Daturall!'' 
Pfntife),  M*  H.  Mi 
rt  do  i«  Rhio,'  Po 
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mirW  reeemblance   between  the    jiaiioli  doga  of   certain 
dittriots  (if  India  and  tiiB  ludian  wolf.'" 

'Aitli  Mapect  to  Jatkala.  Isidore  Geofiroy  Saint-Hilaii'o" 
uvs  thnt  not  one  (-onBtout  differeiico  can  be  pointed  out  between 
dwir  structure  and  that  of  the  Bniali(>r  races  of  dogs,  'i'hey 
spee  olusely  in  babita :  jackula,  when  tamtjd  and  called  by 
tbinr  niBBt«r,  wag  their  tails,  liok  bta  hands,  crouch,  and  thruw 
llnwelTDS  on  their  bncks ;  they  smell  at  the  tails  of  other 
4ip,  and  void  their  urine  sidoways  ;  they  roll  on  carrion  or 
onRDimals  which  they  have  killed;  and, lastly,  when  in  high 
(pints,  they  run  nmnd  Jn  uircleo  or  in  a  figure  of  eight,  with 
tliwr  bulu  between  their  legs.'*  A  number  of  oieellent 
mtnnihate.  from  the  time  of  Galdenetadt  to  that  of  Ehren- 
bnrg,  Htonprich,  and  Cretzschmar.  have  expressed  themnelTes 
in  the  HtivngeBt  terms  with  respect  to  the  reaouiblanoe  of  the 
Ulf-domeetic  dogs  of  Asia  and  Egyjtt  to  jackals.  H.  Nord- 
KMnn,  for  instauco,  says,  "  Lcs  cbiens  d'Awhasie  rcssemhlent 
tonamnient  i  des  chacals."  Ehrenberg^^  asserts  that  the 
Jomwtic  dogs  of  Lower  Egj-pt,  and  certain  mummied  doga, 
iiW  for  their  wild  type  a  species  of  wolf  (C  luposter)  of  the 
matry;  whereas  the  domestic  dogs  of  Nubia  and  certain 
Oilier  mummied  dogs  have  the  closest  relation  to  a  wild  species 
of  tbt  tame  eonutry,  viz,  C.  eabbar,  which  is  only  a  form  of 
li»  common  jaokal.  Pallas  asserts  that  jaekala  and  doga 
sometimes  naturally  cross  in  the  East;  and  a  case  is  on 
Kowd  in  Algeria.^'  The  greater  nuiuber  of  naturalists 
^Tide  tho  jackals  of  Asia  and  Africa  into  several  si)ecies,  but 
MSB  few  rank  them  all  as  one. 

*  I|it*  IhEa  OB  eiucllent  nnthoritv,  Sa  ulso  '  Hi^t.  Sal.  des  Mummiftrwi, 

•Briy,  Kr.  BIytb  (nn-lcr  th«  mgna-  jmr  Pr«f.  OflrrsU,  1855,  loiu.  ii,  p.  60. 

•mof  ZaT|>hiliu>,    ID    the   -Iniii*!,  «  AU    GillJeo«tiWt,   'Kov.  Coro- 

Wtof  K€Ti*w,'  Oct.  1856,  j>.  13t.  mem.    Ac«d.  Petrop.,'  torn.  ».,  pro 

Xr.  Bl;th  ■utnthil  hu  wm  struck  ango  1TT5,  p.  4*9.    Ako  S^rin,  In 

*itknr  r-^-itiliUDCia Ivlwmi •  brunh-  -Load  and  Water,'  Oct.  1869. 

"■"■■I--     '  p.-.nili-aop.,  outth-wwl  n  Quoted  by  D«  BlninvillB  in  hii 

I  the  iD'lian  waif,    Ho  'OttdogriphiH,  Caautc,' pp.  79,  98. 

I  >!>»   eviduOM    witb  "  See  PniJui,  ia  'Act.  Acad    St. 

Ixp  ufthn  Taller  uf  FetenbarEh,'    1780.   part   ii.    p.    SI. 

'"I     Iti  For  Alguria,   sM    [sid.   Geiiltro}-  St.- 

"  for   nuinimua   anil    intirriHtlDg  Hilaiie,  ■  Hiil.  Nat.  Gta.,'  t«in.  ilt.  p,~ 

**^  N  ItavnniBUBDce  of  du^  auU  ITT.     lu  Imth  counlriu  it  ii  th«  niiile 

JbU^  art  Iiid.  Geoffn-T  SL-Uilaire,  jackal      which     pair*     wilb     female 

'ul.fliL  (Ma.,*  1860,  torn.  ilL  \i.  lul.  duiniaitic  dugit. 
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I  may  Add  that  the  doiueetic  doge  on  the  coast  of  Gimek    i 
are  fox-like  animals,  and  are  duiub.''*    On  the  ea«t  coast  of 
Africa,  between  lat.  4"  and  6^8outh,  andaljuuttiin  days' journey    , 
in  the  interior,  a  Bemi-domeBtic  dog,  aa  the  liev.  S.  Erhudt    ' 
informs  me,  is  kept,  which  the  natives  asaert  is  derived  from 
a  similar  wild  animal.     Lichtenstein  '"  eajB  that  the  doga  of 
the  BoBJemans  present  a  Btrikiug  resemblance  even  in  c«lonr 
(excepting  the  blaclc  stripe  down  the  back)  with  the  C.  oim^ 
melaa  of  South  Africa.     Mr.  E.  Layard  informs  me  that  hs 
has  seen  a  Caffi^  dog  which  closely  resembled  an  E^sqiumaiu 
dog.     In  Anstralia  the  Dingo  is  both  domesticated  and  wild; 
though  this  animal  may  have  been  introduced  aboriginally 
by  man,  yet  it  must  bo  considered  as  almost  an  endemic  form, 
for  its  remains  have  been  found  in  a  similar  state  of  preser-    | 
vation  and  associated  w-jtk    extinct    mammals,  so  that  it>    ' 
introduction  mnat  have  been  ancient.-' 

From  this  resemblance  of  the  half-domesticated  dogs  in 
several  countries  to  the  wild  sjiccies  still  living  there, — from 
the  facility  with  which  they  can  often  be  crossed  together,^ 
from  even  half-tamed  animals  being  so  much  valued  by 
savages,— and  from  the  other  circumstances  previously  re- 
marked on  whii:h  favour  their  domestication,  it  is  highly 
probable  that  the  domestic  dogs  of  the  world  are  descended 
ftwm  two  well-defined  apeciea  of  wolf  (viz.  C  lupug  and 
C.  lairans),  and  from  two  or  three  other  doubtful  speoiea 
(namely,  the  European.  Indian,  and  Korth  African  wolvee) ; 
from  at  least  one  or  two  South  American  canine  species; 
from  several  races  or  species  of  jackal ;  and  perhaps  from 
one  or  more  extinct  species.  Although  it  is  possiblo  or  even 
probable  that  domesticated  dogs,  introduced  into  any  country 
and  bred  there  for  many  generations,  might  acquire  some  of 
the  characters  proper  to  the  aboriginal  Canid»  of  the  country, 
wo  can  hardly  thus  aocount  for  introduced  dogs  having  given 

••  John    Bnrbnt'*   '  Dwoription    of  M«g.  of  Nat.  Him.'  (3rd  Mrin),  ni. 

tht  Coiut  orQutnM  >D  1T4U.'^  i>.,  t8ri2,  p.  147.     The  Dinsn  diSco 

■•  •  Travel*  in  South  Africa,'  Tol.  ii.  from  the  ilogn  of  the  c«nIraT  FoljBV 

p.  372.  aian    islands.       Dicffenbath    ronarb 

"  Sr\wyii,    Geologj    of  Viclnri«i  ("I'raTels."   vol,    ii.  p.   4rO    thai   tha 

'Jnnnial  at  G»log.  Siic,'  vol.   liv.,  native  N«w  ZeaUod  dug  aUo  difloa 

lA.%t>,  p.  B36,  and  vol.  ivi.,  IS60,  p.  Irum  the  Dingo, 
148  i  and  Piof,  U-Coy,  ia  '  Anonl*  and 
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rise  to  two  breed§  in  the  same  country,  reseiuliling  two  of  its 
ftWiginal  gpecit^e.  aa  in  the  above-given  cases  of  Gnianu  and 
of  North  Ameirica.'*' 

It  cannot  bo  objected  to  tbe  view  of  seveml  canine  spotiea 
lutring  been  anciently  domesticated,  that  these  animals  are 
tuned  with  difficulty :  facta  have  been  already  given  on  this 
head,  but  I  may  add  that  the  young  of  the  Canit  primtemu  of 
India  were  tamed  by  Mr.  Hodgson,'"  and  became  as  sensible 
if  careeses,  and  manifested  as  much  Intelligence,  as  any 
■[lorting  dog  of  the  same  age.  There  ix  not  much  diScrence. 
u  we  have  already  shown  and  shall  further  see.  in  habits 
hetireen  the  domestic  dogs  of  the  Korth  American  Indians  and 
the  wolv£8  of  that  country,  or  between  the  Eastern  ])ariah 
dogi  and  jackals,  or  between  the  dogs  which  have  run  wild 
innrionB  countries  and  the  several  natural  species  of  the 
fiunily.  The  habit  of  barking,  however,  which  is  almost 
Ditiveraal  with  domesticated  dogs,  forms  an  exception,  as  it 
does  not  characterise  a  single  natural  upecies  of  the  family, 
though  1  am  assured  that  the  CanU  lalrtnu  of  North  America 
Uters  a  noise  which  closely  approaches  a  bark.  But  this 
tiilut  is  soon  lost  by  dogs  when  they  become  feral  and  is  soon 
Axoqnired  when  they  are  again  domesticated.  The  case  of 
tile  wild  dogs  on  the  island  of  Joan  Fernandez  having  become 
■lirmb  has  often  been  quoted,  and  there  is  reason  to  believe" 

ii  the  dumliness  ensued  in  the  course  of  thirty-three  years  ; 
ii  the  other  hand,  dogs  taken  from  this  island  by  Ullua 
siciwly  reacquired  the  habit  of  barking.  The  Mackeneie- 
ri'w  dogs,  of  the  Canu  lalrtmt  tj-pe,  when  brought  to  Eng- 
lanil,  never  learned  to  bark  properly ;  hut  one  born  in  the 
Zodogical  Gardens^'  "made  his  voice  sound  as  loudly  as  any 
fitiwr  dog  of  the  name  age  and  size."     According  to  Professor 

"  TTnK  UllM-  r™nrk«  iiffoni.  I  o»TiiinAdi'onlnn»,'1854,T«l.i.p.460. 

t^k,  1  luHicisnt  niHwrr    (d   »>■««  With  rwjwut  U)  the  jnvkiil,  ww  Prof. 

MlirJKiu  by    Mr.    Wallsi'e,   on    the  Oervaii,  ■  Mint.  Nat.  Uhiuri.'  tnin.  ii. 

•mlliHle  arlgia    of    dogn,    giiea    in  p.  61.     With  respect  to  the  agmin  of 

t-T'11^  'PrinnplM  of  Gwlogv,'  JSTi,  Ptragu.y,  m  Rengget't  work. 

'"iH-p.  SBS.  "  Boulin,  in  'Him.  ftdu-at.  p»r 

'  "iWwdiagi  Zoaiog.  Sot.,'  1833.  divers  Snvam,'  torn.  vi.  p.  -'Wl. 

:   I1J.    Set.  aim.  «n  Ih«  tiunini!  ft  "  Mnrtiii,    ■  Hiitorj    of  the  Dog,' 

'-■'  'omudR  woU;  L.  Lloyd,  'Suindi-  p.  11. 
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Killson,'''''  a  wolf-wliolp  reared  by  a  bitch  barke.  I.  Geoi&oy 
Saint-llilaire  exhibitod  a  jackal  which  barkud  with  the  uaiue 
tone  as  any  caininoii  dog.^*  An  interesting  account  hua  hem 
given  by  Mr.  G.  Clarke  **  of  aome  dogs  run  wild  on  Juan  de 
Nova,  in  the  ImUan  Ocean;  "they  had  entirely  lost  the 
facility  of  barking ;  they  had  no  inclination  for  the  company 
of  other  iloga,  nor  did  they  acquire  their  voice."  during  li 
captivity  uf  ueveral  months.  On  the  island  they  "  oongregata 
in  vast  [mcks,  and  catch  sea-birds  with  atj  mudi  addreai  it 
foxes  conld  display."  The  feral  dogs  of  La  Plata  have  not 
become  dumb;  they  are  of  large  size,  hunt  siugly  orinp«ckai 
and  burrow  holes  for  their  yonng.*'"'  In  these  hal.'ita  lbs 
feral  dogs  of  I. a  Plata  re«emblo  wolves  and  jackab;  both  of 
wliich  hunt  either  singly  or  in  pucks,  and  burrow  boles.** 
These  feral  dogs  have  not  become  nnifomi  in  colour  on  Jnan 
FemandeK,  Juan  de  Nova,  or  La  Plata.^'  In  Cuba  the  feral 
dogs  are  described  by  Poeppig  as  nearly  all  niouae-c*)louredt 
with  short  ears  and  light-blue  eyes.  In  St.  Domingo,  C<J- 
Ham.  Smith  says '-"  that  the  feral  dogs  arc  verj'  large,  lita 
greyhounda,  of  a  uniform  pale  blue-ash,  with  small  ears,  atii 
large  light-brown  eyes.  Even  thu  wild  Dingo,  though  n 
anciently  natuntliscd  in  Australin,  "  varies  considerably  in 
colour,"  as  1  am  informed  by  Mr.  P.  P.  King :  a  half-hn^ 
Dingo  reared  in  England^*  showed  signs  of  wishing  to 
burrow. 

From  the  several  fbrepoing  facte  we  see  that  reversion  in  IW^ 
feral  state  gives  no  indication  of  the  colour  or  size  of  the  ahongm' 

'■  With  reipsct  to  wolrfs  bill 
ing  holca,   Jiw    Bkhardson.    'J 
B>ir«nli-AtDeric(ini,'p.  S4;  and  L—;, 
•tclu,  'KaturgEsohlchM  DcuUchlullA 
b.  i.  ».  ei7. 

"  Sm  Pnepjiig,  ■  Reitf  ID  Cblhr 
B,l.i,S90:  Mr.  G.Clnrk«,u>lMnt 
ud  BcDgger.  t.  1^. 

**  iMgB,  '  IJit.  I.ibriirj','  vol.  I.  f| 
131:  nn  vnileaiicSuuthAuieriMaW 

'p.3tll> 


"  IJmtwfngcs,  'Soc 

d'AcdiioM.,' 

Mnv  llth.  1BG3.  p.  7. 

'■'  '  Aaii«l9  and  Mag.  of  N.t.  Hist.- 
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ir>'nl-«pi-*ie8.  One  fact,  hovrever,  with  rwipect  to  the  colouring;  of 
!■  iii«(ti«  dogs,  I  at  one  time  hoped  might  have  thrown  Bome  light 
ii  ihcir  origin!  and  it  is  worth  giving,  ob  showinf;  how  colanring 
i":iW8  laws,  even  in  so  anciently  and  thorouglilj  domeeticftted  on 
imiiiaI  aa  the  dog.  Black  dogs  with  tftn-eoloured  feet,  whataver 
I  r^-J  Ihej-  miiy  belong  to.  fUmont  inTariably  have  a  tan-coloured 
)'<t  on  llie  upper  and  inner  comers  of  each  eye,  and  their  lips  are 
^i^D^tmUy  thus  coloured.  I  have  seen  only  two  exceptions  to  this 
rale,  namely,  in  a  Kpnniel  and  terrier.  Dogs  of  a  light-lirown 
eDlirar  oftTn  have  a  lightor,  yellowish-brown  spot  orer  the  eyes; 
BmeliBi(«  the  epot  is  white,  and  in  a  mongrel  terrier  the  sjwt  was 
Hack.  Ur.  Waring  kindly  examined  for  me  a  etud  of  fifteen  grey- 
lifiindH  in  Si|frolk;  eleven  of  them  were  block,  or  black  and  white, 
'  l^rindled.  and  these  had  no  eye-epots;  but  three  were  red  and 
'"■'■  slaty-blue,  and  these  four  had  dark-colonred  spota  over  their 
'yiK  Although  the  sputa  thus  Bometimcs  differ  m  colonr,  they 
niungly  tend  to  be  tan-coloured;  this  is  proved  by  my  having  seen 
fnr  upaiiiele,  a  setter,  two  Yorkfihirc  i^hepherd  dogs,  a  laiga 
Boogrol,  and  some  fox-ltonnds,  coloured  black  and  white,  with  not 
»tnKe  of  tan-colour,  excepting  the  spots  over  the  eyes,  and  somo- 
tiiKs  a  little  on  the  feet  Thceo  latter  cascfl,  and  many  others, 
•how  plainly  that  the  colour  of  the  feot  and  the  eye-spols  are  in 
raw  way  correlated.  1  have  noticed,  in  various  breeds,  every 
pidation,  from  the  whole  face  being  tan-coloured,  to  a  complete 
ting  round  the  eyes,  to  a  minute  spot  over  the  inner  and  upper 
(MBers.  The  spots  occur  in  various  sub-breeds  of  terriers  and 
ipuicls;  in  setters;  in  honnds  of  various  kinds,  including  the 
tnnupit-lilK  German  bedger-liouud ;  in  shepherd  dogs;  in  a 
ftfligret,  of  which  ncifher  jmrent  had  the  spots;  in  one  pure  bull- 
4ig,  ihongh  the  spots  were  in  this  ease  almost  white ;  and  in  grey- 
•wiuls, — but  true  black-and-tao  greyhounds  are  exclusively  rare; 
MnrllKlesa  I  have  been  assured  by  Mr.  Warwick,  that  one  ran  at 
lh«  Caledonian  Champion  meeting  of  April  I860,  and  was  "  marked 
psawly  like  a  black-and-tan  terrier."  This  dog,  or  anotlier  esactiy 
Uw  mms  colour,  ran  at  the  Scottish  National  Club  on  the  2Ist  of 
Hitch,  1865;  and  1  hear  from  Mr.  C,  M.  Browne,  that  "there  was 
nn  tvanan  either  on  the  sire  or  dam  side  fur  the  appearanco  of  this 
iinisnaj  colour."  Mr.  Sivinhoe  at  my  request  looked  at  the  dogs  in 
'  l:iitt.  al  Amoy,and  he  soon  nulired  ii  iirown  d(^  with  yellow 
!"ti  ovor  the  eyes.  Colonel  II.  Smitli*' figures  the  magnificent 
nk  niwrtiff  of  Thibet  with  a  lan-coloiiriiii  stripe  over  the  eyes, 
*  lui.l  i-hinis;  and  what  is  more  singular,  he  figures  the  Alco,  or 
iii-'lic  dog  of  Meiioo,  as  black  and  white,  with  narrow 
:  rings  roond  the  eyes;  at  the  Exhibition  of  dogs  in 
■  I,-  1H&,  a  so-called  forent  dog  from  North-West  Mexico 
iihich  hod  pale  tan-coloured  spots  over  the  eyes.  The 
ixi'^U'T  ii\%'  i>f  these  tun-colourod  spots  in  dogs  of  such  extremely 

"  *TJw  Kilnr«li>t  Librsty,*  Doga,  nil.  i.  pp.  4,  13. 
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different  breeds,  living  io  various  parts  of  the  world,  makes  the  fact 
highly  remarkable. 

We  shall  hereafter  see,  especially  in  the  chapter  on  Pigeona,  tbit 
coloured  marks  ore  strongly  iuiierited,  and  thai  they  oft«n  aid  vt 
in  diiico7cring  the  primitive  fonns  of  our  domestic  races.  Keatx, 
if  atiy  nild  canine  species  hod  distinctly  exhibited  the  tan-colonna 
spots  over  the  eyes,  it  might  have  l^en  argued  thai  this  was  &» 
parent-form  of  nearly  all  our  domestic  races.  Biit  after  lookiDg  it 
many  coloured  plates,  and  through  the  whole  collection  of  sbinR  In 
the  British  Museum,  I  can  find  no  species  thus  marked.  It  is  m 
doubt  possible  that  some  extinct  species  was  thus  coloured.  On 
the  other  hand,  in  looking  at  the  various  species,  there  seems  to  ba 
a  tolerably  plain  correlation  between  ton-coloured  legs  and  Gue; 
and  less  frequently  between  black  legs  and  a  black  face  ;  and  tbii 
general  rule  of  colouring  eiplains  to  a  certain  extent  the  above- 
given  cases  of  correlation  between  the  eye-spots  and  the  colour  of 
the  feet.  Moreover,  some  jackals  and  foxes  have  a  trace  of  a  whits 
ring  round  their  eyes,  as  in  C.  metomtlaii,  V.  aureu;  and  (judging 
from  Colonel  H.  Smith's  drawing)  in  C.  alnprr,  and  C.  iJwM. 
Other  species  have  a,  trace  of  a  black  line  over  the  eomeis  of  tbs 
eyes,  as  in  <J.  vurieifaltt*,  eintm^-mriniiil'i*,  and  /ulvu*.  and  the  wild 
Dingo.  Hence  I  am  tnclined  to  conclude  that  a  tendency  for  tao- 
coloured  spots  to  appear  over  the  eyes  in  the  variotts  breeds  of 
dogs,  is  analogous  to  tlio  cose  observed  by  DeHmareet,  namely,  thai 
when  any  white  appears  on  a  dog  the  tip  of  the  tail  is  always  white, 
"de  mani^re  &  rappcler  la  tache  terminale  de  mSme  conlenr,  qni 
caract^riae  la  plupart  des  Canides  sauvages."*'  This  rule,  faoweveTi 
as  I  am  assured  by  Mr.  Jesse,  does  not  invariably  hold  good. 

It  has  bees  objected  that  our  domestic  dogs  cannot  be 
descended  from  wolves  or  jackals,  liecause  their  periods  of 
gestation  are  differont.  The  supposed  difference  reata  oo 
etat«meut8  made  by  Bufibn,  Gilibert,  Bechstein,  and  otben; 
but  these  are  now  known  to  be  erroneous  ;  and  the  period  il 
found  to  agree  in  the  wolf,  jackal,  and  dog,  as  closely  as  could 
be  expected,  for  it  is  often  in  some  degree  variable.**     Tesaior, 

"  Quoted  by  Prof.  firrtBU,  -HUt.  thrm  dayn.  fur  ihe  n.i'viFRl  lh>  itf 

Stl.  Mamni.,'  torn.  i>.  p.  60.  uivit    than  oact.     The    puiod    of  i 

"  J.  Hunter  »bow«  that  tha  long  mongrel  Ji'gsnrt  jsckfll  wm  tSfty-oiw 

Eiriod  of  irrenty-lhrM  dayi  giTen  by  day».     Fred.  Cuvier  foond  th«  poM 

uflbn  iiei<iily«i|ilaiDed  by  the  bitch  of^tstion  of  the  wolf  to  be  (-Diet. 

hiTlDg  receiTod  the  dog  manj  time*  CluM.  d'Hist.  Nit.'  tool,  iv,  p.  9)  tv« 

during ■  period  oriiiteendaji  ("Phil.  uioatht  and  a  few  diyi.  which  *0MS 

TrHuact.,'    IT8T,   p.  35:1).      Hunter  with  the  dog.      Iiid.  G.  SL-HlGun, 

found  that  the  geitatlna  of  a  mnngrel  who  has  diicuued  the  whole  luhjMt, 

frnoi  wulf  nod  di'g  ('Phil.  TraUHct.,'  and   from  whom   I  quote  Betliagnl, 

1789,  p.  160)  ipparcDtly  wai  liitj-  *lateii  ('  UUt.  NaL  liia.,'  Una.  iil  ;. 
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who  bia  doaelf  attaaded  to  Oia  mtkjut,  iHiwi  ■  Jifc— ,,» 
offbiir  days  in  the  gertwtiDM  of  tte  4qe-  Tfe  Bar.  W.  D. 
FoshM  given  iiin  itnrri  frrfaTlj  irmiliJ  <iw  rfiiliwiwii. 
bwUch  the  Htch  wmm  pot  sKlraBce  to  tfc»  dogi  *■'  Mt 
cnmtiiig  this  dar.  hot  eovnd^  tfcat  i£  faxtmniMm,  tW 
priodi  w«>e  fifW-nine,  nxtf-two,  ^id  mIj-m^^  ^J^  1^ 
range  period  ia  nxtj-three  days;  hat  BeOi^Hi  atitfea  ^Mt 
Ihit^plica  oolj  to  large  dcf^;  and  Aat  SarmmJl  neea  it 
ii  from  Kotr  lo  axtT-thrae  dan  ;  Mr.  Ejtoa  of  Ejrtoa.  «te 
hi  had  nuch  txpetimee  vith  do^  aba  in£raa  ne  Oat 
tbe   time  is  apt  to    be  knger  with  latge  than  with  viall 

*»■ 

F.  Oirior  has  oljected  that  the  JMkal  wvold  not  haro  hen 
taaMtiiatcl  opaooowat  qfitsoftMiTO  i»eB  ;  hwt»Tageaaip 
Bgt  senoitlTe  in  this  rennet.  Th«  degree  of  odcor.  also,  diftn 
hdtediflefentkibdsofJKkal;**  aid GoIomI H. Siaith  aakea 

•  netioiial  diTunaa  of  the  gnvp  whh  a 

•  Mt  beaagoAennTe.  On&eO" 
m^aadanooth  temera — dilfer  ntnchii 
ILGodran  states  that  the  bairieas  aixalled  TarUsh  dogv 
■an  odoriferooa  than  otho- dogs.  lsidDreGeo&v7**  gareto 
kdog^aanie  odour  at  that  bona  jackal  bjr  feeding  it  on  law 
Ml 

Tim  belief  that  unr  dogs  are  deaoendod  fnm  wolrea,  jackaki, 
8iiBthAnMTiGsiiiCaiiid».a]idothia'Bpeeiea,sng£eatsa  fkriman 
JBportaat  difficultr.  These  aniaxla  in  their  imdoBkesticated 
■-U«,  judging  from  a  widely-spiaad  analogy,  would  haw  been 
-1  Koe  degree  sterile  if  intercrossed  ;  and  such  sterility  will 
'■  tdnitted  as  almost  certain  by  all  thoee  who  believe  that 
<'|^  IcaKoed  fertility  of  crossed  forms  isan  infallible  criterioa 
i'  ipwifijc  distinctness.  Anyhow  these  animals  keep  distinct 
u  tbe  oountriea  which  they  ijthabit  in  common.  On  the 
»(lnr  hand,  all  domestic  dogs,  which  are  here  anppoeed  to 
b>  dwaided  hota  several  distinct  spones,  are,  aa  far  as  is 


1  ta  tb  JurdiB  dm  Flute* 
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known,  imitnally  fertile  together.  But,  as  Broca  has  wdl 
remarked,*''  the  fertility  of  Bnix:e«aive  generations  of  mongrel 
doga  has  never  licen  Bcrutinincd  with  that  care  which  u 
thought  iiiJiBiiensablo  when  specieB  are  crossed.  'ITie  few 
fact«  leading  to  the  concIuBion  that  the  Besunl  feelings  and 
reproductive  powers  differ  in  the  several  races  nf  the  dug 
when  croBBcd  are  (passing  over  mere  size  as  rendering  pro- 
pogationdifGcult)  as  follows:  the  Mexican  AJco'"  appurentlf 
dislikes  dogs  of  other  kinds,  but  this  jjerbaiis  is  not  strictly  ( 
eexnal  feeling ;  the  hairless  endemic  dog  of  Paraguay,  vy 
cording  to  Benggor,  mixes  less  with  the  European  races  thw 
these  do  with  each  other  ;  the  Spitz  dog  in  Germany  is  said 
to  receive  the  fox  more  readily  than  do  other  breeds  ;  and  Dr> 
Hodgkin  states  that  a  female  Dingo  in  England  attracted  tld 
male  wild  foxes.  If  these  latter  statements  can  be  traated, 
they  prove  some  degree  of  sexual  difference  in  the  breeds  of 
tlio  dog.  But  the  fact  remains  that  our  domestic  dogB^ 
ditfering  so  widely  as  they  do  in  external  structure,  are  bf 
more  fertile  togetlier  than  we  have  reason  to  believe  thar 
supposed  wild  parents  would  have  been,  Pallas  asvumai*' 
that  a  long  course  of  domestication  eliminates  that  sterili^ 
which  the  pareut-B])ocie8  would  have  exliibited  if  only  lutdy- 
captured;  no  distinct  facts  are  recorded  in  support  of  this 
hypotlicsis;  but  the  evidence  seems  to  me  so  strong  (indepan- 
dently  of  the  evidence  derived  from  other  domcsticatod 
animals)  in  favour  of  our  domestic  dogs  having  descended  froBl 
heveral  wild  stocks,  that  I  am  inclined  to  admit  the  truth  of 
this  hyjKitbesiB. 

There  is  another  and  closely  allied  difGculty  oonaetjuent  m 
the  doctrine  of  the  descent  of  our  domestic  dogs  from  sovenl 
wild  species,  namely,  that  they  do  not  seem  to  hn  perfectlT^ 
fertile  with  their  sup]>osed  jwrents.  But  the  experiment  hu 
not  been  quite  fairly  tried ;  the  Hungarian  dog,  fur  iustwK^ 
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-Wi'-h  in  external  appearance  so  doeely  re«emiiltw  the  Ean>- 
iTi  wolf,  onglit  Ui  hv  civNMcd  with  this  irolf:  and  tW 
!  rinh  dogH  of  Inilia  with  IndiHii  wtilves  and  jacknle ;  and  *o 
:i  iithw  cnsefl.  That  the  Bt«rility  is  very  plight  betwe«n 
'  'iHin  doga  and  wolrea  and  other  Canidse  is  ahowu  tiy 
A, ijjeH  taking  the  tronble  to  cruis  th«m.  (Infiim  got  (oar 
xiiw^iTe  gvnerationa  from  the  wolf  and  dog,  and  the 
mongriTlB  w«re  pc-»feetly  fertile  together."  Bnt  more  latdjr 
M.  Fliiureus  states  jaiKritively  as  the  result  of  his  ntuncroiw 
upwiucnts  that  hybrids  from  the  wolf  and  dog,  ct^wwd 
ailrr  tt.  become  sterile  at  the  third  generation,  and  thcwe 
(nxa  th«  jackal  ami  dug  at  the  fourth  generation.**  Bnt 
tluw  animals  were  cliiscly  (.y>n&necl ;  and  many  wild  auimahi, 
H  ire  shall  ace  in  a  ^tnre  chapter,  are  rendered  by  confine- 
ment in  some  degree  or  even  utterly  sterile.  The  Dingo, 
vluL'h  breeds  freely  in  Australia  with  oar  imported  dogH, 
*nnld  not  farced  thuugb  tvpeatvdly  crossed  in  the  Jardin  den 
llwites,"  Soiui!  Iionnds  from  Central  Africa,  brought  home 
hy  Major  Dtnhaiii,  never  bred  in  the  Tower  of  Ixnidon  ;" 
ud  a  aimilar  teudenry  to  sterility  might  be  transmitted  tii 
ttwhj-brid  oHspriug  of  a  wild  animaL  Moreover,  it  appeam 
tint  in  M.  Flourena'  ex{icriments  the  hybrids  were  ckiaely 
tind  in  and  in  for  three  or  four  generations ;  and  this  cir> 
nniBlauou.  wouM  most  certainly  inCTeaae  the  tendency  to 
•Icriiity.  Several  years  ago  I  saw  confined  iu  the  Zoologica] 
Oudens  of  London  a  female  hj'brid  from  an  English  iiyg 
«nd  jackal,  which  even  in  thia  the  first  generation  wa«  so 
■tcrite  that,  aa  1  was  assured  by  her  keeper,  she  did  not  fiilly 

"lLllru«hu>kitwa('Jouniilde  wcU'knrnni.  Sh  >Uo  lud.  G-o&of 
ftijWi^'  t«n.  U.  p.  35.1)  thM  Si.-HiliiR, 'HbL  Xit.  (UD.,*t«B.  lii. 
'"*-'  -    •      r  bta  ■jtl^a       p.  217,  vha  •pealu  of  thr  bjbrirl  olT- 
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uxhlbit  ter  proper  perioda ;  liiit  this  ca«e  was  certun^ 
exct-'ptional,  aa  uuuiorons  iustances  Iiave  otirurred  of  fertile 
hybrids  from  these  two  aniniftla.  In  almost  all  ^xperituentl 
on  the  crossing  of  aniuiftlB  there  are  eo  many  causes  of  doubt, 
that  it  is  extroiiiely  difficult  to  ooiue  to  any  positiye  oon- 
cloBion,  It  would,  however,  appear,  that  those  who  Iwliero 
that  our  dogB  aro  descended  from  several  species  will  have 
uot  ouly  to  admit  that  their  offspring  nfter  a  long  counie  of 
domestication  generally  lose  all  tendency  to  sterility  whea 
crossed  together ;  but  tliat  between  certain  breeda  of  dogs  sad 
Borne  of  their  supposed  ahorlfpnal  parents  a  oeitain  degree  rf 
sterility  has  been  retained  or  poseihly  even  acquired. 

Notwitlistanding  the  difficulties  in  regard  to  fortilitf 
given  in  the  last  two  paragraphs,  when  we  reflect  on  tlM 
inherent  improbability  of  man  having  domesticated  throogb- 
out  the  world  one  single  sjtecies  alono  of  so  widely  distrihntedi 
so  easily  tamed,  and  so  useful  a  group  as  tlie  Cauidie  ;  when 
we  reflect  on  the  ex-treme  antiquity  of  the  different  breul<; 
and  especially  when  wo  reflect  on  the  c!(«e  similarity,  botli 
in  external  structure  and  habits,  between  the  domostio  dogi 
of  various  countries  and  the  wild  species  still  inhabiting 
these  same  countries,  the  balance  of  evidence  ia  strongly  in 
favour  of  the  multiple  origin  of  our  dogs. 

Differeneei  betmeea  the   grwrtd  Breeda  of  the  Dog.—l!  tbf' 

several  breeda  have  descended  from  several  wild  stoctts,  thdy; 
differeneo  can  obviously  in  part  be  explained  by  that  of  thoJ 
parent  8i>eeieB.  For  instance,  the  form  of  Uic  greyhonaff 
may  bo  partly  accouuted  for  by  descent  from  some  sndk 
animal  as  the  slim  Abyssinian  Canis  eimtiitis,''^  with  iti 
elongated  muKzle ;  that  of  tho  larger  dogs  from  the  larger 
wolvefl,  and  the  smaller  and  slighter  dogs  from  the  jackala: 
and  thus  perhaps  wo  may  account  for  certain  conatitutioMl 
and  climata!  differences.  But  it  would  be  a  great  em* 
to  suppose  that  there  has  not  been  in  addition"   a  iaigt 

"  Rilppol.  'Noue  WirWthkre  k.b  Muwnm. 
AbjMinien,"  183S-iO  ;  •  Mummif.,'  «.  "  Ereo    PbIIsb    mdmitt   f  hit ;    H* 

39,  pi.  liv.     Thm   is   ■   spotimBij  'Art.  Amd.  81.  P«tw«hurgh,'   ITft 

of  thia   GaD  SDimil  in  tha  Brituh  p.  SX 
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^_  Variation.  The  intei  crossing  of  the  several 
I  wild  stocks,  and  of  the  BuLsoqueutly  formed  lat-oB. 
ibly  incToa-ied  the  tubkl  numlier  of  breeds,  and.  ati 
RtreBently  see,  has  grijatly  modified  some  of  them. 
jnnot  explain  by  crossing  the  origin  of  such  extreme 
touironghhred  grejhoundB,  iilooiihonndfl.  bulldogs, 

E'TWiiels,  terriers,  pnge,  &f.,  unless  we  believe  that 
y  or  more  strongly  characterised  in  thew  diSerent 
mu»  existed  in  nature.  But  hanlly  any  one  has 
ntongh  to  BUpiMme  that  such  unnatural  forms  ever 
Id  exist  in  a  wild  statf.  When  compared  with  all 
tauliera  of  the  family  of  Canidre  they  betray  a 
td  aWormal  origin.  'So  infitance  is  on  record  of 
M  liloodhouuds,  spaniels,  true  greyhounds  having 
by  savages  :  they  are  the  product  of  long-continutd 

of  breeds  snd  sub-breeds  of  the  dog  is  greaX ;  Touatt 
\  describes  twelve  kinds  of  p^yhounds.  I  will  not 
jBomente  or  describe  the  varieties,  for  we  iwmot  dis- 
<w  mucli  of  their  difference  is  due  to  variation,  and 
I  descent  from  different  aboriginal  storks.  But  it  may 
ile  briefly  to  meotion  some  points.  Commencing  with 
Lviirhas  admitted'^  that  iti  form  the  differences  are 
one  celles  d'aucunes  espcces  sauvagcs  d'na  meme 
iL  The  proportions  of  the  different  boues ;  the  cnrva- 
uwer  jaw,  the  position  of  tho  condyles  with  respect  to 
the  twth  (on  wliich  F.  Cuvier  founded  his  cluasificAtion), 
'  the  shape  of  its  posterior  branch ;  the  slinpe  of  the 
J,  and  of  the  temporal  fossat;  the  position  of  the 
Tary  conaiderably."  Tiie  difference  iu  size  between 
r  Ao^  belonging  to  tar^  and  small  breeds  "  is  some- 
Jons"  "Some  dogs'  bruins  are  hif^h  and  rounded, 
i  Bra  low,  long,  and  narrow  in  front."  In  the  latter, 
ty  lobes  are  visible  for  abont'half  their  extent,  when 
nen  from  above,  but  they  aro  wholly  concealed  by  the 
in  other  breeds.""  Tlie  dog  has  properly  six  [lairs  of 
in  (he  tipper  jaw,  and  seven  iu  the  lower ;  but  several 
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iBvrvAtutns     on    the  dugrneTney  af 
,e  .kull   in  certain  br™l».  bv  f'r..r. 
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Dttnnlists  bare  seen  not  ru«ly  an  additional  pair 
jaw;"  and  Profcnor  Gerrais  njs  that  thci«  are  doi 
sept  poircs  de  dents  Baperievres  et  bait  inferiearea. 
Taie"  bas  fnren  fall  poirticalan  on  the  frequency  of  tha 
in  tlie  nninber  of  the  te«th.  and  has  cJiown  that  it  is  tiol 
awne  tooth  which  is  siipemiuiierarr.  In  short-nm 
acconlintc  to  H.  MiilkT,"  the  molar  l«eth  stand  obliij 
in  long-mnzzled  csces  thfy  are  placed  loiudtudinatll 
niawe  between  them.  The  naked.  »>-called  E^yptiaa 
dog  ia  extremely  deficient  in  its  te«th,*° — sometimes  I 
except  one  molar  on  each  side;  bat  thin,  thongh  t' 
the  breed,  mnat  be  considered  an  a  moastroeity.  1 
aeems  to  have  attended  closely  to  the  eubjeet,  Eaya 
of  the  appearance  of  the  permanent  teeth  diSers  in  ._ 
being  earlier  in  large  dogs ;  thns  the  mastiff  assumes  tt 
in  fbnr  or  Kve  months,  whilst  in  the  spaniel  the  period  I 
more  than  seven  or  eight  months.  On  the  other  huM 
are  mBtnre,  and  the  females  have  arrived  at  the  1 
breeding,  when  one  year  old,  whereas  large  dogs  "  are  1 
pnppyhood  at  tliis  time,  and  take  fully  twice  as  long 
their  proportiona."** 

With  respect  to  minor  differences  little  need  be 
Geoffroy  has  shovn*^  that  in  eize  some  dogs  are  six 
(the  tail  being  exclndEil)  as  others ;  and  that  the  heif 
to  the  lenp:th  of  the  body  rarics  from  between  one  to 
to  nearly  four.  In  the  Scotch  deer-hound  there  is  a  eta 
remarkable  difference  in  the  si;!o  of  the  male  and  female 
one  knowa  bow  the  ears  vary  in  Bize  in  different  breedf 
their  great  development  their  muscles  become  atrophied 
breeds  of  dogs  arc  described  as  hnving  a  deep  furrow  h 
nostrils  and  lipe.  The  oandal  vertebne,  according  M 
on  wlio«e  authority  the  two  last  statements  rest,  vary 
and  the  tail  in  English  cattle  and  some  shepherd  iu| 
abeenl.  The  mammse  vat;  frcon  seven  to  ten  in  namlK 
(oD.  having  examined  twenty'ODe  dofs,  found  ei^ 
umnunn  on  each  side;  eight  with  fonr  ou  each  side; 
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ite  toes  in  front  niid  four  behind,  but'  a  fifth  toe  i 
nu\  F.  CxiTitr  states  that,  w hen  a  fifth  toe  ifi  present,  a  rourtti 
cunriform  bone  is  dRveloped ;  and,  in  tliis  ease,  sometimes  the  great 
cimejfonn  bone  io  raised,  and  gives  on  its  inner  side  a  large  arti- 
cular tnirface  to  the  nRtiagalns :  bo  that  even  the  relative  coDnectioD 
of  tlie  bonee,  the  most  congtaut  of  nil  characters,  varies.  Theeu 
nodificfttionH,  however,  in  tlie  feet  of  dogs  are  not  important, 
bi«iU8e  theiy  ought  to  bo  ranked,  as  De  BlaiaTille  has  shown,"  as 
miiostroflitiee.  Nevertheless  they  are  interesting  from  being  corre- 
bied  with  "the  size  of  the  body,  for  tliey  occur  niutli  more  frequently 
vitb  HMstifTs  and  other  lai^e  breeds  than  with  small  dogFL  Closely 
»Ilied  TOrietieB,  however,  sonictiiues  differ  in  this  renpoct ;  thus 
Mr.  Hodgson  states  that  the  blsck-and-tan  IiBasa  vRriety  of  the 
Thihet  mastiff  has  the  fifth  digit,  whilst  the  Mustang  sulwariety 
K  not  thus  charactorieed.  The  extent  to  which  the  skin  is  dereloped 
between  the  toes  varies  much;  bnt  we  shall  return  to  this  point. 
The  dittTGe  to  which  the  various  breeds  ditTer  in  the  perfection  of 
their  Bensos,  diBpositions,  and  inherited  hahitB  is  notorious  to  every 
onn.  The  breeds  present  eomo  constitutional  differences :  the  pulse, 
m;s  VoUBtl,"  "  varies  materially  according  to  the  brceii,  as  well  as 
lu  tlie  sJEe  of  the  animal."  Different  breeds  of  dogs  are  sulijeet 
in  different  degrees  to  various  diseases.  They  certainly  liecome 
■lispled  to  different  elimates  under  which  they  have  long  existed, 
ll  18  notorious  that  most  of  our  best  European  breeds  deteriorate 
m  India."  The  Rev  B,  Everest""  believes  that  no  oue  has  suMoeded 
in  keeping  the  Newfoundland  dog  long  alive  in  India;  so  it  is, 
iwordiuE  to  LichleDstein,""  even  at  the  Ca|ie  of  liood  Hope.  The 
Thibet  niasliff  degenerates  on  the  plains  of  India,  and  can  live  only 
on  the  mountains."  I.loyd"  nsserts  that  oui'  bloodhounds  and 
bulldogs  have  been  tried,  and  eannot  withstand  the  cold  of  the 
Bortheni  Europcnn  forests. 

Seeing  iu  how  many  characters  the  races  of  tlie  dog  diSer 
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^H  from  eftcb  other,  and  remembering  Carier'a  odmiuion  thit 

^H  ttidr  sknlls  differ  loore  tlian  do  those  of  tho  e|)ecieB  of  aaf 

^H  aatoral  genns.  and  bearing  in  mind  bow  cloeely  the  bonn<^ 

^M  wolvee.  jackals,  foxea.  and  other  Canids  a^n'ee.  it  is  nimuk 

^M  able  that  wu  meet  with   the  statement,  reptiateil  over 

^^  over  again,  that  the  races  of  the  dog  differ  in  no  importuli 

^B  ■haractcTB.     A    highly  competent   judge.  Prof.    Gerrat^"! 

^1  adnut*  "t-i   Ton   prenait  ^ans  controle  lea  alt^mtiotu  inA] 

^M  chacnn  de  cee  orgaoeu  est  susoeiitible,  on  |>ourrait  croir«  q^ 

^M  y  a  entre  les  chiens  domratiques  des  diff^Tennw  pins  grandM 

^H  i}ne  cellea  qni  separent  ailleurs  les  es]tocG6,  qnelfjuefois  mfmt 

^1  les  genres."     Some  of  the  difftreuces  above  otiumemted  W; 

^P  in  one  respect  of  comparatirely  litlle  ralue,  for  they  are  ui' 

^1  characteristic  of  distinct  brwls  :  no  one  pretends  that  mcb 

^1  is  the  case  with  the  additional  molar  teeth  or  witl)  the  iinmbei 

^B  uf  mammie ;  the  additional  digit  is  generally  present  witit 

^1  mastiffs,  and  some  of  the  more  important  difibreucea  b  t^  I 

^1  akull  and  lower  jaw  are  more  or  less  characteristic  of  variovl  | 

B  .  breeds.     Bi>t  we  must  not  forget  that  the  predominant  pont 

'  iif  Rclectiun  has  not  been  applied  in  any  of  these  cnses;  wi 

have  vaiiability  in  important  parts,  but  the  difftrencei  h>fl 
not  been  fixed  by  seleetiiiu,  Man  cares  for  the  form  soi 
floctne-B  of  Lis  groyhonnd",  for  the  size  of  his  niastib.  ind 
formerly  for  the  st'en»:th  of  the  jaw  in  his  huUdogs,  it).; 
h'lt  ho  cares  nothing  about  the  number  of  thuir  molar  teedi 
'It  mammie  or  digits .  nor  do  we  know  that  differences  ia 
these  organs  are  corre  ated  with,  or  owe  their  dcvelopmiiit 
to.  differences  in  other  parts  of  the  body  about  which  mu 
'loea  care.  Those  who  have  attended  to  the  subject  d[ 
selection  will  ailmit  that,  nature  having  given  variabili'ft, 
man,  if  he  ►o  ohom,  conid  fix  five  toes  to  the  hinder  feet  of 
certain  breeds  of  dogs.  a9  wrtainly  ax  lo  the  feet  of  hi> 
Dorking  fowls:  h-  could  proWbly  fix.  bnt  with  much  tootB 
difficulty,  an  ad<)itiou-tl  jiair  of  molar  teeth  in  cither  jaw,  iv 
the  same  way  as  ho  lae  ^ivcn  additional  horns  to  oertiiv 
breeda  of  sheep  ;  if  lie  wished  to  prodnc*  a  toottdess  breed  rf 
dogs,  having  the  socalled  Turkislt  dog  witli  its  imjicrfeet 
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» l^ock  KtuI  fenxitj-,   bat  k«B  Ibe  VMlw^iHg  d 

llUr  lower  jawm ;  tltnr  mwtiW  bea^  fav  «■ 

"  I  tighur.     Eaglab  dop  aportBd  nde  !■<» 

mWe  that  |>ro)wU;  iIim  guv  kaa  ban  toba  fe»  { 
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]ir<>(»titiotiB  to  prevent  a  ctom.  but  he  never  succecdecl,  tbaa^  i 
this  woB  (inly  the  nocoiid  ^^neratiuD  iu  India,  in  oblaiiiiq|i 
n  BJnglv  yntiiig  dog  like  its  parents  in  siie  or  nmkf;  tbcb 
nostrilB  wcrp  mtiro  contracted,  their  noses  more  poiut«d.  tlMl 
M«o  inferior,  and  thHr  limlw  more  slender.  So  again  onU» 
I'oiistof  GninKA.doRs.acciinlingtoBosman.  " niter  strangtJjr  ' 
Ihoir  (iirs  grovr  long  and  stiff  like  those  of  fosrs.  to  whidl  ] 
colour  thuy  also  iucliiin.  bo  tlint  in  three  or  four  years,  thiy 
degenerate  into  very  ngly  creatures ;  and  in  three  or  fou 
liroods  their  Iwrking  turns  into  a  howl."  "  This  remarksUa  ,, 
1i-ndeucy  to  rapid  deterioration  in  European  dogs  snl^ectei 
l»  the  climate  of  India  and  Africn,  may  be  largely  aoconntsl  J 
for  by  reversion  to  a  primordial  condition  which  manyaniwA" 
ffxhibit,  at  we  shall  hereafter  see,  when  their  conBtitatioH  \ 
nro  in  any  way  disturbed. 

Sooio  of  the  pneuliaritiet  characteristic  of  the  several  bmdi 
i-f  thodog  havo  proliaWy  arisen  suddenly,  and,  though  striotlj 
inherited,  may  he  called  luouHtroeities  ;  for  instance,  the  iiha|i* 
iif  lh«  letiB  and  body  in  the  tnmspit  of  Ii)uro[io  and  Indiil) 
tho  KlinjNt  of  tlie  head  and  the  undei^han<nng  jaw  in  the  bill- 
und  pi)g-(log.  so  alike  iu  this  one  respect  and  so  nidike  is  *0 
rilhoi-M.  A  iieeiiliarity  suddenly  arising,  and  therefure  in  OM 
Hcnso  diwerving  to  !«  calliwl  a  monstrosity,  may.  however.  In 
inrmHBixl  and  fixed  by  man's  selection.  We  can  hardly  donbt 
that  Iong-oi>ntinue<l  training,  as  with  the  greyhound  ia 
(xinrsing  hares,  as  with  water-dogs  in  swimming— and  tbs 
want  of  exercise,  in  the  case  of  lapdogs— must  have  pnxloMi 
same  diroet  effitt  on  their  structure  and  iuKfincf s.  But  •• 
shall  inimcdintL'ly  emi  that  the  most  jwtent  cause  of  cliasp 
has  proliably  l>ecn  the  seleetion,  lioth  methodical  and  nnoofr 
aoioUH,  of  flight  individual  differences, — tlio  latter  IcinJ  of 
selection  resulting  from  the  occasional  pit«ervation,  dnrinf 
hundred"  of  generations,  of  those  individual  dogs  which  woW 
the  most  nsofnl  to  mau  for  certain  purposes  and  under  certaiv 
miuditions  of  life.  In  a  future  chapter  on  Selection  I  shall 
show  that  even  harl<arians  attend  closely  to  the  qualities  of 
their  dogs.    This  unoonaeions  selection  by  man  would  be  aided 

"  A.  UDimr  girv  thlijHuBigc  In  bn '  (iiHi)cia|>blr«l  Ulitribnlinn  of  UamnMli,' 
iln.  IHSS.  p.  H. 
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Hnil  of  iMttnnI  wkctiuo ;  Ibr  Ute  dop  of  mr%gf»  iM«« 

1;  to  gain  ibeir  own  mbedstence :   for  ti»«miice,  in  Aiw- 

as  we  bear  rrom  Mr.  Niod.^  tb«  dogs  u«  aoanetine* 

hy  wftnt  t»  leaTv   tbeir  niactcn  and  pRFrids  fcr 

I ;  Iwl  in  •  few  dtys  tKej  geoonllj-  reteia.     And 

Diay  infer  tbat  tloga  of  diffraral  ib^v,  vaca,  and  ItaWta. 

td  have  tiu!    \vet  chance  of  snrriTiag  imdirr  Jifcuatl 

iflUnnw,— <m  open  steiik  pluB«,  wbcav  they  bara  tv 

down  tli«ir  own  prvj". — on  rockj  CDasta,  whoe  tlwj  Imw 

m  crabs  and  6sb  left  in  tbe  tidal  pools,  mt  in  the  cMe 

tew  tininea  and  Ti«>T»  del  Faego.    In  tbia  latter  oomtij, 

'  kin  informed  hy  Ur.  Itridg«a.  tbe  Oteciiiat  to  the  Maawi, 

dogs  tam  over  the  atones  on  tbp  abioce  to  emtA  tbe  uaa 

bocuia  which  lie  teseatb,  and  ther  "  are  elerer  enon^  t» 

hock  off  tbe  sbell-Gdi  at  a  fint  blow ;"  Icr  if  tin  be  bot 

done,  ibell-fisb  are  well  known  to  hare  an  almost  inrinciUe 

power  of  adhesion. 

It  has  alT«adv  1:<e«n  remark^  tbat  doga  difiu-  in  tbe  degne 
111  which  their  feet  are  weblwd.  In  dugs  of  tbe  Sc-wfaandlaal 
W(t.  which  are  eminently  aquatic  in  their  babita,  tbe  altin. 
•nriMtttg  lo  Isidore  <jeoSror.^*  extends  to  the  third  yhalaagw 
'iiikl  in  ordinary  dogs  it  extends  onlj  la  tbe  auwoiL  Ib 
1*0  Npwfimndland  d(^  whicb  I  examined,  wben  Ae  toca 
*ttv  ctrotvhod  a{>art  and  viewed  on  tbe  mder  ade,  tbe  akin 
MttDded  in  a  nearly  straight  line  between  tbe  ovter  nat^paa 
«( the  ImIIb  of  tbe  toes ;  wbereaa.  in  two  terriesa  of  diwtinci 
nUbneds.  thi!  idcin  liewed  in  tbe  same  imihm^  was  deeplj 
feoqied  ont.  In  Canaila  there  is  a  dog  wbicb  ia  pecsliar  to 
0»  nrantry  and  cdiamnn  there,  aad  ibia  baa  **  half-webbed 
liet  and  is  fond  of  the  water."  "  bi^iah  oMv-kDBa&  an 
uii  to  have  webhol  feet :  a  friend  exaHuned  lor  me  tbe  fni 
if  two,  in  oompitriKon  with  the  l«et  of  Bome  barriera  and 
UoodhiraiiiU ;  he  fuund  the  skin  vmriaUe  in  extent  in  all.  Init 
Wn  developed  in  the  olter-bounda  than  in  tlK  othtn."     As 

"QiHltdbyUr.  Gii]l>tn.'[>Dmati-  nl  ■!,  1633,  p.  511. 

ilim  0*  Animalt.'  p,  13.  "  S«  Mr.  C.  O.  Ctlw  S.piw  no 

"  ■  Hl4l.  Sat.  Cta..'  torn.  iii.  p,  450.  Ihr  wtUiag  tt  the  U«<  b*t  vf  (Httr- 

"  Mi.  GrMBhaw  on  tli*  (^UUdMa  itemmk,  ia  ■  Und  *•!   Wain,'  Oct. 

H  Is  Icaim'a  '  Hag-  «f  Xat.  UkU'  ISlb.  IM*,  f.  ZTO. 


42  DOGS.  Ciur.L 

aquiitic  nnimnls  which  Mtmg  to  ijuite  differeut  orders  kw 
■webbod  fwt,  (licrc  c«u  Iw  no  doubt  thnt  this  stnifture  wooU 
bo  Borvicwiblo  to  dogs  that  freqaunt  tlio  water.      We  Bi»y 
confidently  infer  that  no  tnim  ever  selected  his  water-A^ 
by  tlip  extent  to  which  tbo  slfiti  «»8  developed  between  thai 
toes ;  but  what  he  dues,  ie  to  preserve  and  breed  from  thoM 
individnals  whieh  hunt  liesl  in  the  \\iitcr.  or  be«t  retrie« 
woHndeil  gHiiie.  and  thus  he  nnconsrtously  eelects  dogs  with 
fci't  slightly  iM-lU-r  wel>l>ed.      The  eflV"  ta  of  use    from  tlw  ' 
ftvmncut  strvlohitig  aport  of  the  toes  will  likewise  aid  in  tha 
nwult,      Man  thus  cloeely  imitaliw  Natural   Selection.    Vlt 
have  an  exwllent  illustration  of  this  same  process  in  K<«ft 
Anierioa.  wlw-m.  according  to   Sir  J.  Ricliardson."   all  li» 
wolTes,  fusiis.  and  aboriginal  domestic  dogs  ba>e  thear  few. 
bn^mlor  than  in  the  corresponding  species  of  the  Old  Worii  i 
and  ■'  woU  otlmiUtcd  for  running  on  the  enow,"     Kow,  in 
thnw  Arotio  rogions,  the  life  or  death  of  every  naimal  wiH 
otlcxi  de|R<nd  on  its  sncvecs  iu  hunting  over  the  snow  whta 
•nft ;  and  this  will  in  ]iart  depend  on  the  feel  being  broad! 
yot  they  must  not  W  «i  brnad  as  to  interfere  ■with  the  activity 
uf  the  auimni  when  the  grvmud  is  sticky,  m"  with  its  powr 
nf  bnmiwiug  holes,  or  with  other  ne--«s6aiT  habits  of  life. 

An  changt's  in  doiuestic  bipeds  which  lake  place  so  slo*^ 
an'  not  to  \w  notioe.1  at  any  oo*  period,  whether  due  to  ths 
wUi-lion  of  imliA-idual  xariatious  or  of  difiereuces  re«ultiii| 
rhmt  oiium-M,  are  ,„,^t  important  in  nndtrrstanding  the  oripn 
of  onr  tlonieetif  prwl nations,  and  likewise  in  throwing  indJwel 
IirIh  "«  tho  ehangea  ('flwte.l  under  nature,  I  will  give  in  drtul 
•well  («>«.«  aa  1  have  lw«  .bW  to  collect.  Lawrence,**  vU 
paid  (»«rtic«lar  atl.^tjon  lo  the  historv  of  the  foxhound 
wiiung  in  ISW,  says  that  Wtweeti  eigh'lv  and  oinely  7<«B 
ix'lo)^.  ■•  an  entiMy  new  ftafaomid  waa  njaed  thnni^  ttj 
l.i>HM.'r«  art."  the  mre  of  the  old  9««tber«  boond  brflj 
W, "ir  i"  ^'*"'  """^  '"^^  liphlenod.  the  waist  incRUed  J 
""'•  '"''  »"«tMM'  *.nncwhat  ad<I«d  to.  it  is  Wien 
>v»»  effected  by  a  ct«8  with  ■  gTvyhound     Wit 

**'*""'*'■"'»»»».*         "  •-n.RMwiaaU  kteTaiWft 


leii)itlk. 
Uial  thio 


'■Mitifitl  nytMKtwy  «f  fa 
\-iA.  Mkd  be  k«  ««^  fl^M 
fimcriT  mfcililiii      He  »  ■• 


(RThminidt,  wU 
dt&Hcnt  in  the  j 
Li'   rurm  of  the  tntUo^  bM  1m  a 


Yumtt  infen,  fim  «  coaqMnos  «f  tm  ^t  !■>•■•  tf  ^h^ 

*larif*'s  s|«iucia  witli  tk  Swi^  Aa^  tla*  -  Aa  hM4  «r  A* 

hu  b«oom«  afaoTter.  the  larcfcMd  BO*  fnMBMt,  lai  ^  c«^ 

hfgtr;   the  cfaan^M  ta  tUi  cm*  hv 

iaple  Mlectioii).  The  Mder.aadMM 

pltK.  *■  is  evidentlr  die  iarge  wfamiA 

fMdIkr  nw  and  bwrtj,  and  riB|,hl  ■ 

Ivgnno.     If  the  (am  of  the  dog  ■m.  mat  i^teady  w^ 

bttv^  on  thU  jviitit,  w*  BD^t  hare  raca^nc  ••  U^sj: 

i»  tfun  refcn  to  ■  doctDMni  &t(4  ICBS  tnw'^.  «■  tli 

«ljeot,uiid  adds  that  tiie  ptne  IriA  — In  abirn  ^  dp 

i'  *  cma  with  the  pointer.  whU  aoaw  si^ks  w^mm 

Wbeen  ihecaM  with  the  &^iabaettH^    TWUD^Ms 

*'TW  Daf.'  1845.  pp.  31,  Si;  *■  !■    tk 

»*  mpirt  la  k'iag  Chwia'i  nuicl,       Sfwn.'  a.  » 
^4Sltolbt•>tt«.  p.  90. 
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Ea^ii-i  Irwi.  ici  ti  I  i-ir  fr  ci  Mr.  G.  E.  J.w*.*  ««aaslo 

kUen.  Thm  GUI  b«  BO  doaiN  l^t  t^  fiuKT  l^Uo^  of 
tke  fiWLMl  AkT.  MV  tbM  tkev  uc  nut  Med  far  boll-lwdnfr  , 
kam«  baeBMe  peKtfr  Rdwwi  ia  aiae.  witboat  uit  cxpcM  [ 
iatentiaa  «■  Ae  part  «f  tke  bneder.  Oar  pointers  ata 
entaialjr  deaantded  fiim  *  Sfm^A  breed,  as  ctvo  tbit 
pnaent  Maif,  Ikio,  n«t>\  Ckrios,  Jbc^  tbnyw ;  it  is  nid  tiiil 
they  wen  not  known  in  En^and  heton  the  BemIalK»  in 
16SiS ; "  bat  the  Imtd  ainoe  ila  tntrodnctaon  haa  been  mnefa 
uodi&ed,  fco-  Mr.  ilomrwr.  wbu  is  %  aportan&n  and  kmnil 
S(iain  intimatelT  wvU.  inliiiniui  me  that  be  has  nut  aeea  iB 
that  iMOntiy  sst  bnnl  '' comsf'oodiiig  in  fi^:iiTe  with  tbt 
(^gli^h  pointer  ;  bnt  there  are  gconine  jxnDten  ocar  Xew 
which  have  been  imported  hv  English  geutlemiit.''  A  aeaij 
iwralli'l  case  is  offered  by  the  Newfoundlaod  do^.  which  ma 
cvrtainlr  brought  intu  Kngtaad  from  tbat  country,  bnt  whidl 
has  aiuoe  lieen  so  much  tuoUilied  that,  as  seveml  writeni  haft 
olm'rveJ.  it  does  nut  now  closely  reaemble  anyexibling  naim 
Aofi  in  KewfoaDdlaud." 

Theee  several  cases  of  slow  and  gradual  changes  in  <W 
EnKli&li  doRa  ]x»8ess  some  interest ;  for  though  Uie  cb&ngW 
liftve  gonorally.  but  not  iDvariably,  bt-en  caused  by  one  « 
two  croaMc«  with  a  distinct  breed,  jet  we  may  feel  sure,  frco 
the  woll-knnwu  extreino  variability  of  crossed  breeds,  tkri 
rfjpirtma  uud  long-continued  selection  must  have  been  yno- 
tini^il,  III  Older  to  improve  theui  in  a  definite  manner.  M 
UDim  w  auy  atraiu  or  family  became  slightly  improved  Ot 
Uitter  iidapttnl  Ui  alter  circumstances,  it  wuuld  teud  W 
HUpjdaiit  til"  nliler  and  loss  improved  strains.  For  instaaoa, 
aa  HMD  ua  the  old  foxhound  was  tntpruved  by  a  cnwB  with  tha 
gnrj-hiiani],  or  by  simple  seletition.  and  assnme<l  its  preeunt 


*<  Anlhor  nf  <  ItrMnrchH  into  the 
111  tw/  of  Ih*  BrtUih  Dog. 
•<  /kt  Col.  tlamlltnn  Kmilh  on  the 

t  ttlkm  I'ulalm,  in '  Nat.  Lib.' 

'ltd. 
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fc  Dr.  HwlgkiA 
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'  Kstiirgnwh.  DouiBchliiiiil,'  Ikid.  !■ 
».574;  •  N.t.  Lib,.' v»L  «.p.l3J|ll» 
Mi.  Juk»'  ■Eiruriloa  in  MoJikat 
KcwfoundUiid.' 
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character —and  the  change  was  probably  doeirctl  owiug  to 
the  increased  fleetnese  of  our  hunters — it  rapidly  spread 
iWughimt  the  country,  and  ia  now  everywhere  nearly 
uniform.  But  tho  process  of  improvement  is  still  going  on 
fiir  pvpry  nne  tries  to  improve  hia  strain  by  occasionally 
procuring  do;;8  from  the  beet  kennels.  Through  this  process 
uf  graduul  substitution  the  old  Eoglish  hound  has  been  lost; 
nod  eo  it  has  been  with  the  Irish  wolf-dog.  the  old  English 
Inilldog,  and  several  other  breeds,  such  as  the  alaunt,  as  I  am 
iiiformed  by  Mr.  Jesse.  But  the  extinction  of  former  breedw 
i«  apparently  aided  by  another  cause  ;  for  whenever  a  breed 
i*  kept  in  scanty  numbers,  as  at  present  with  the  bloodhound, 
it  is  reared  with  some  difficulty,  apparently  from  the  evil 
•■ffects  of  long-continued  close  iaterbreeding.  As  several 
*iivcd8  of  the  dog  have  been  slightly  but  sensibly  modified 
within  BO  short  a  period  as  the  last  one  or  two  centuries,  by 
tlie  selection  of  tho  best  individuals,  modified  in  many  casea 
'>y  crosses  with  other  breeds:  and  as  we  shall  hereafter  see 
ttat  the  breeding  of  dogs  was  attended  to  in  ancient  times, 
u  it  still  is  by  savages,  wo  may  oonclude  that  we  have  in 
•election,  even  if  only  occasionally  practised,  a  potent  means 
uf  loodification. 

^L  DoMB^TJc  Cats. 

^^fthave  been  domesticated  in  the  Eatit  from  an  ancient 
^Ed ;  Ur.  Blyth  informs  me  that  they  are  mentioned  in  a 
fWskrit  writing  2000  years  old,  and  in  Egypt  their  antiquity 
M  known  to  be  even  greater,  as  shown  by  monumental  draw- 
ings and  their  mummied  bodies.     'Hiese  mummies,  according 
'"'  l.'i-  Blaiiiville,'"  who  has  particularly  ntudied  the  subject, 
.nigti)  no  Ies8  than  three  species,  namely,   F.  caliguUita, 
"'"MiM,  and  citaut.     The  two  former  species  are  said  to  be 
•iill  fouuil,  both  wild  and  domesticated,  in  parts  of  Egypt. 
i'.  eaKijaiala  presents  a  dilTorenco  in  tho  first  inferior  milk 
ui<W  tooth,  as  compared  with  the  domestic  cats  of  Europe, 
yhich  makes  iJe  Blainville  conclude  that  it  is  not  ono  of  the 


Bllinrille,  ■  Oaten  jmphie, 
«,  M  tho  cbaracter  of  F. 
I  pp.  S5,  89,  90, 17^,  on  the 
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pBrent-forms  of  our  cats.  Several  naturaliets,  as  Pslkt. 
Temmiuck,  BIyth,  believe  that  doTneetic  cats  are  the  ileeccnd- 
ants  of  t-everal  Kjieciea  commingled :  it  in  certaiu  that  cal* 
crow  readily  with  various  wild  speciee,  and  it  wi.uld  uppew 
that  the  churacter  of  the  domestic  breeds  haa,  at  lca>t  in  aone 
cftBes,  been  thus  affected.  Sir  W.  Jardine  has  no  dciiilit  tbtt, 
"  in  the  north  of  Scotland,  there  has  been  occasional  crosdng 
with  our  native  epeciea  (F.  ajhcatrit),  and  that  the  result  of 
the-e  civ-eea  has  been  kept  in  our  houees.  I  ha^'e  neen,"  he 
add'.  "  many  cats  very  closely  resemblins  the  wild  cat,  anl 
one  or  two  that  could  afarcely  be  dietiiiguiaheil  from  it."  Mr. 
Elyth"'  remarks  on  this  passaKe,  "  but  such  cats  are  neva 
seen  in  tbo  Bouthorn  parts  of  England;  still,  as  compared 
witlj,  any  Indian  tame  cat,  the  affinity  of  the  ordinary  Britiih 
cat  to  F.  sylveatrit  is  manifest ;  and  due  I  suspect  to  frequent 
interuiisture  at  a  time  when  the  tame  cat  was  first  introdtuid 
into  Britain  and  continued  rare,  while  the  wild  spociea  wm 
far  more  abundant  than  at  present."  In  Hnngarj-.  Jeittdaa* 
waa  assured  on  trustworthy  authority  that  a  wild  mole  eA 
crossed  with  a  female  domestic  cat,  and  that  the  hybrids  ^at^ 
lived  in  a  domesticated  state.  In  Algiers  the  domestic  cat 
has  crossed  with  the  wild  cat  (F,  lybira)  of  that  counfay," 
In  South  Africa  as  Mr.  E.  Layard  informs  me,  the  doincetia 
oat  intermingles  freely  with  the  wild  F.  caffra;  he  has  seoi 
a  pair  of  hybrids  which  were  quite  tame  and  particnlarly 
attached  to  the  lady  who  brought  them  up  ;  and  Mr.  Fry  bu 
found  that  these  hybrids  are  fertile.  In  India  the  domestid 
oat,  according  to  Mr.  Blyth,  has  crossed  with  four  Indianspeciak 
With  respect  to  one  of  these  species,  F.  c/.auj,  an  exoelleni 
observer.  Sir  W.  Elliot,  informs  me  that  he  once  killed 
near  Madras,  a  wild  brood,  which  were  evidently  hybrid! 
&om  the  domestic  cat;  these  youug  animals  had  a  thick 
lynx-like  tail  and  the  broad  brown  bar  on  the  inside  of  the 
forearm  ehuracterietic  of  F.  chaitt.     tjir  W.  Elliot  addx  that  ha 

**  Aiinlic  Hue.  uf  (iiltutln;  Curs-  this  Bepurl  a  Jtrj  intertating  diiciv- 

tDr'>Ko]<nrt,Aug.  IBSe.    The  pawn ge  liun  UD  tbeir  arii;ini. 

fniiD  Sir  W.  JnnliDn  i>  qnol^l    from  ••  ■  Fauna  llungariic  Sap.,'   ISSt, 

ttai*   RapoiL      Mi.    BIjth,  who    hni  i.  13. 

(ipMinllj  atWnded  to  the  wild   uJ  "  liiJ.     Geoffroj     Saint  -  Hilling 

<l<nuBtk  cat!  ol  lailia,  hai  givna  io  '  Hiat.  Nat,  G^,'  turn.  iii.  j>.  177, 


ryEUi  VAitiATios.  47 

uoftvii  observed  thiseaue  mtirk  ou  tbo  forearme  of  domestic 
uM  in  ladin.  Mr.  Ulj-th  states  that  (Uuiifistic  cats  coloured 
eurlr  like  F.  chaw,  l>ut  not  reiicmbling  tliut  ejiecios  in  shape, 
l>i<md  iu  Bengal;  he  adds,  "such  a  colouration  is  titt«rly 
nhiowu  in  European  cats,  anil  the  proper  tabby  luarkingB 
hIb  streaks  on  a  black  ground,  peculiarly  and  symmetrically 
l*]io«ed),  so  common  in  English  cats,  are  never  seen  in  those 
r  India,"  Dr.  D.  Short  has  assured  Mr.  Blyth  "^  that,  at 
Iknsi,  hybrids  between  the  common  cat  and  F.  oniata  (or 
T^((i1  ocenir.  "  and  that  many  of  the  domestic  cats  of  that 
ul  of  India  were  undistingni^iable  from  the  wild  F.  onutia." 
van  states,  but  only  on  the  authority  of  the  iidiabitanta, 
i«l  in  Paraguay  the  cat  has  crossed  with  two  native  species. 
rom  these  eevoral  cases  we  see  that  in  Europe,  Asia,  Africa, 
id  America,  tho  common  cat,  which  lives  a  freer  life  than 
list  other  domesticated  animals,  has  crossed  with  various 
ild  specius :  and  that  in  some  instances  the  cmssing  has 
icn  sufficiently   frequent  to   a^'ect    the    character   of  the 

Whether  domestic  cats  have  descended  from  several  distinct 
itcies,  or  have  only  been  modified  by  occasional  crosses,  their 
utility,  as  far  as  is  known,  is  unimpaired.  The  large  Angora 
r  Prarion  cat  is  the  most  diatiuct  in  structure  and  habits 
t  ill  the  domestic  breeds  ;  and  ia  l)elieved  by  Pallas,  but  on 
0  diatinct  evidence,  to  be  descended  from  the  F.  tnamtl  of 
liddle  Asia ;  and  I  am  assured  by  Hr.  Blyth  that  the  Angora 
M  breuils  freely  with  Indian  cats,  which,  as  wo  have  already 
mi,  have  apparently  i:>cen  much  crossed  with  F.  chaui.  In 
^igland  half-bred  Angora  cats  are  perfectly  fertile  with  one 
Bother. 

Within  the  same  country  we  do  not  meet  with  distinct 
Kea  of  tlie  cat,  as  we  do  of  dogs  and  of  most  other  domestic 
oitnals ;  though  the  cats  of  the  same  country  present  a  con- 
idwablo  amount  of  fluctuating  variability.  The  explanation 
ibvimuly  is  that,  from  their  nocturnal  and  rambling  habits, 
ndiBcrimiuate  crossing  cannot  without  much  trouble  be  pre- 
™oUd.  Selection  cannot  be  brought  into  play  to  prodooe 
lirtiact  breeds,  or  to  keep  thobe  distinct  which  have  been 

■  'Ptot.  Z.nilog.  Soc,"  1BD3,  p.  184. 
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imjiorted  from  foreign  lauds.  On  tlie  iither  hand,  in  lalu 
and  in  eountrios  completely  8eparat«d  from  each  other,  1 
meet  with  breeds  more  or  less  distinct ;  and  theso  otuw  ■ 
worth  giWng,  showing  that  the  scarcity  of  distinct  races 
the  same  coimtry  is  not  cau>ed  by  a  deficiency  of  variahilii 
in  the  animal.  The  t&iUeBs  oats  of  the  Isle  of  Man  an  m 
to  differ  from  oomroon  cats  not  only  in  the  want  of  a  tail,  B 
in  the  greater  length  of  their  hind  legs,  in  the  shee  of  tht 
hea>lB,  and  in  habits.  The  Creole  cat  of  Antigua,  aa  I  a 
informed  by  Mr.  Nicholson,  ie  smaller,  and  has  a  more  do 
gated  head,  than  the  British  cat.  In  Ceylon,  as  Mr.  Thwait 
writes  to  me,  every  oue  at  firKt  notices  the  different  appti 
ance  of  the  native  cat  from  the  English  animal ;  it  is  of  smi 
*i«e,  with  closely  lying  hairs ;  its  head  is  small,  with  a  I 
ceding  forehead ;  bnt  the  ears  are  large  and  sharp  ;  altogeth 
it  has  what  is  there  called  a  "  low-caste  "  appearance.  Ren 
ger  '^  says  that  the  domestic  oat.  which  has  been  bred  1 
300  years  in  Paraguay,  prest-nts  a  striking  difference  from  t 
European  cat;  it  is  smaller  by  a  fourth,  has  a  more  Ian 
body,  its  hair  is  short,  shining,  scanty,  and  lies  close,  i»] 
oially  on  the  tail :  he  adds  that  the  change  has  been  lc« 
Asoeusion,  the  cttpital  of  Paraguay,  owing  to  the  contim 
crossing  with  newly  imported  cats;  and  this  fact  well  iDi 
-trates  the  iiiiportanoe  of  separation.  The  conditions  of  1 
in  Paraguay  ap]>ear  not  to  be  highly  favourable  to  the  0 
for.  though  they  have  run  half-wild,  they  do  not  boon 
thoroughly  feral,  like  so  many  other  European  animals, 
another  part  of  tJouth  America,  aocording  to  Roulin,**  t 
introduced  cat  has  lost  the  habit  of  uttering  its  hidet 
nocturnal  howl.  Tho  Kev.  W.  D.  Fox  purchaised  u  cat 
Portsmouth,  which  he  was  told  came  from  the  coast 
Ouinea;  its  skin  was  black  and  wrinkled,  fur  hluish-gi 
aud  short,  its  ears  rather  bare,  legs  long,  and  whole  aspi 
peculiar.  This  "  negro  "  cat  was  fertile  with  common  cs 
On  the  opposite  coast  of  Africa,  at  Momhas,  Captain  Ow 

"  '  SiupthiBre     Ton     Pnttguxj,'       SaraDt:    Acad.    Rot.    det    Sdm 
1830,  *.  m,  torn.  ri.  p.  346.    QomBT*  &M  BOtl 

"  ■Mem.     pr^saDl^     par     iliven       thii  fact  ia  1554. 
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E.X.,**  states  that  all  the  cats  are  covered  with  shoi't  stifT 
hair  UHtead  of  fiir :  he  gives  a  curious  account  of  a  cat  from 
Klgpa  Bay,  which  had  been  kept  for  some  time  ou  board  and 
could  be  identified  with  certainty ;  this  animal  was  left  for 
injy  eight  weeks  at  Slombae,  but  during  that  short  period  it 
■  iiiiilerwent  a  complete  metanior]ihosia,  having  jmrted  with 
'■'<  sajidy-coloured  fur."  A  cat  from  the  Cape  of  Good  Hope 
■  lieen  described  by  Desmarest  as  remarkable  from  a  red 
v.i)«  extending  along  the  whole  length  of  its  back.  Through- 
"11',  an  immense  area,  namely,  the  Malayan  archijielago,  Siani, 
I'^gu.  and  BnrmaU,  all  the  cats  have  truncated  tails  about 
ball'  the  proper  length,"  often  with  a  sort  of  knot  at  the  end 
lu  the  Caroline  archi[>elftgo  the  cats  have  very  long  legs,  and 
we  of  a  reddish-yellow  colour."  In  China  a  breed  has  droop- 
iiiE  ears.  At  TolKibtk,  according  to  Gmelin,  there  is  a  red- 
iijloured  breed.  In  Asia,  also,  we  find  the  well-known  Angora 
at  Peraian  breed. 
The  domestic  cat  has  mn  wild  in  several  countries,  and 
LlTerywhere  assumes,  as  tar  as  can  be  judgul  by  the  short 
d  descriptions,  a  uniform  character.  Near  Maldonado. 
k  nata,  I  shot  one  which  seemed  perfectly  wild  ;  it  was 
ll>  examined  by  Mr,  Waterhouse,**  who  found  nothing 
brkablc  in  it,  excepting  its  great  size.  In  Now  Zealand 
ing  to  Dieflfenbach,  tho  feral  cata  assume  a  streaky  grey 
r  like  that  of  wild  cats ;  and  this  is  the  case  with  tho 
rild  cata  of  the  Scotch  Highlands. 
■•  have  seen  that  distant  countries  possess  distinct 
i  of  the  cat.  The  differencea  may  be  in  part 
O  deecent  from  several  aboriginal  species,  or  at  least  to 
■  with  them.  In  some  oases,  as  in  Paraguay,  Mombas, 
Lntigua,  the  differences  seem  due  to  the  direct  action  of 
tnt  conditions  of  life.  In  other  cases  some  slight  effect 
E.posnbly  be  attributed  to  natural  selection,  as  oats  in 

IStin  of  Vojagoi,'  Tol.  iL  *'  Admiral    Lulki's   Voy»ge,    toI, 

iii.  II.  308. 
X  CcfttTui, '  Dflicript.  Dirt,  of 
"    ,    Wuid»,'  p.  255.     The 
'  out  It   said  to  Iwre  ■ 
wlrid  Uli  M  Dnmarest,  in  'En- 

SIK  ttil.  Uunm.,'  1820,  p.  333, 
<IM  iif  the  otkei  bremli. 


Bcngle,  MBmnmliB,'  p.  20.  Diuffcn- 
bloh,  'Travels  in  New  Z.nlnnrl,  rui. 
ii.  p.  1S5.  Ch,  St.  John,  ■  Wild  SpurU 
of  [he  llighluDili,'  18U,  p.  40. 
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many  oases  have  largely  to  support  theniBelveB  and  to  eacap* 
(UverBe  dangers.  But  man,  owing  to  the  liiffic-ulty  of  pairing 
cats,  lias  done  notbiog  by  methodical  twloction  ;  and  probaUjn 
very  little  by  unintentional  selection;  though  iu  each 
ho  generally  saves  the  prettiest,  and  values  most  a  good 
of  niuuse-  or  rat-catchers.  Those  cats  which  have 
tendency  to  prowl  after  game,  generally  get  destroi 
tmpB.  As  cats  are  so  umch  petted,  a  breed  boaring  th», 
relation  to  other  cats,  that  lapdogs  Ijear  to  larger  dogs,  ' 
have  been  much  valued ;  and  if  selection  could  ha* 
applied,  we  should  certainly  hove  had  many  breeds  ia.j 
long-civilized  country,  for  there  is  plenty  of  varial 
work  upon. 

Wc  see  in  this  country  consiilerablo  diversity  in  size^l 
in  the  proportions  of  the  body,  and  extreme  varial 
colouring.  I  have  only  lately  attended  to  this  eahji 
have  already  heard  of  some  singular  cases  of  variatiott; 
of  a  cat  bom  in  the  West  Indies  toothlesn, 
all  it«  life.  Mr.  Tegctmeier  has  shown  me  the  sknlli 
female  cat  with  its  canines  so  much  developed  that 
protruded  uncovered  Iwyond  the  lips;  the  tooth  wiC 
fang  being  "95,  and  the  jjart  projecting  from  the 
an  inch  in  length.  I  have  heard  of  several  familien 
toed  cats,  in  one  of  which  the  pecidiarity  had  been 
niitted  for  at  least  throe  generations.  The  tail  varies 
in  length;  I  have  aeon  a  cat  which  always  carried 
flat  on  its  back  when  pleased.  The  ears  vary 
certain  strains,  in  England,  inherit  a  pencil-like  tuft  at] 
above  a  quarter  of  an  inch  in  length,  on  the  tips 
ears ;  and  this  same  peculiarity,  according  to  Mr.  Blyth,' 
racterises  some  cata  in  India.  The  great  variability  in 
length  of  the  tail  and  the  lynx-like  tufts  of  hairs  on  the  eui 
are  apparently  analogous  to  differencos  in  certain  wild  speoM. 
of  the  genus.  A  much  more  important  difference,  according 
to  Daubenton.*'  is  that  the  inteatincs  of  domestic  cats  oi»' 
wider,  and  a  third  longer  than  in  wild  cats  of  the  same  ami. 
and  this  apjAreutly  has  been  by  their  less  strictly  camivnroHl 
diet. 

"  Quoted  h;  L.id.  Gtu^ni}'.  •  Hist.  N*t.  GvD.,   torn  Ul.  p.  427. 
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hiatory  of  the  Horee  ia  lout  in  antiqttity.  Remains  of 
iknimal  in  a  doniesticateil  condition  have  l>een  found  in 
Svfias  lake-dwellings,  belonging  to  the  Kcolithic  period.' 
Iju  present  time  the  numlier  of  breeds  is  great,  as  may  he 
by  wnimilting  any  treatise  on  the  Horse.'-  Looking 
to  fhc  native  poniefl  uf  Great  Britain,  those  of  the 
:!;ind  lsk«,  Wales,  the  New  Forest,  and  Devonshire  are 
irijiuishftHo;  and  so  it  is,  amongst  other  instances,  with 
»-l>urate  island  in  the  great  Malay  archipelago.'  Some 
lio  bn^da  present  great  differences  in  size,  shape  of  earn, 
ih  of  mane,  prrijiortions  of  the  body,  form  of  the  withers 
liibd  quarters,  and  especially  in  the  head.  Oomjiare  the 
-linrse.  dray-horse,  and  a  Shetland  pony  in  i*iKe,  con- 
ration,  anil  dbpwition ;  and  see  how  much  greater  the 
:'n«?  is  than  between  the  seven  or  eight  other  living 
IS  of  the  genua  Eijnus. 

■Ulinrfn,   'Fimna    iter    Prah!-       i^lnnd  hnriag  at  but  one  pe<:u]igtr  t" 
■<   I8itl.  I.  122.  it."    Thui>  in  Sumntn  th«re  are  i 

Fo  brcedi;  in  Avhin  am)  Bati 


'  Timalt  oD  thr  Wane :  J. 
rr,  an  iht  Hone.  1829;  W.  C. 
niti,  ■  HuXoT}  or  the  Honr,' 
Ld.    H.      Smith,     in    'KaL 

V«ih,  ■  Die  Mtnrgwch.  Haiu- 

'Ciivfnnt,   '[Jcutipt.    Wet.    nf 

Wie^p.  153,  "Th«tB 

■   MBf    difinnt    brt«<U,    tTcrj' 


ona  in  Bali.  Lombiic,  Sanibawa  (n 
c.r  the  best  bree<l>),  Tamlorm  Din 
GunnsfC'Siii,  Celi^bci,  Sttmba,  ■ 
Philip)iina.  Other  brewU  »ri-  >|h- 
tied  bj  Zotlln)ier  in  the  'Jniirnnl 
the  Indisa  Arubipeligo,'  vol.  r.  |>.  UJ 


Of  individual  variationB  not  known  to  cLaractense 
t  onlar  breeds,  and  not  great  or  injurioua  enough  to  he  i 
monstrosities,  I  have  not  collected  many  cases.  Mr.  G .  B; 
of  the  Cirenceeter  Agricultural  College,  who  haa  partici 
attended  to  the  dentition  of  our  domestic  animals,  wrii 
me  that  he  has  "  several  times  noticed  eight  pertu 
incisors  instead  of  six  in  the  jaw."  Male  horses 
should  have  catimes,  but  they  are  occasionally  found  i 
mare,  though  a  small  size.*  The  number  of  ribs  on 
side  is  properly  eighteen,  but  Youatt  °  asserts  tha 
nnfrequently  there  are  nineteen,  the  additional  one 
always  the  posterior  rib.  It  is  a  remarkable  fact  thi 
ancient  Indian  horse  ix  said  in  the  Rig-Vf-da  to  have 
seventeen  riba  ;  and  M.  I'ietrement,^  who  has  called  att( 
to  tJiis  subject,  gives  various  reasona  for  plaeiug  full  tr 
this  statement,  more  especially  as  daring  former  tim« 
Hindoos  carefully  coiuited  the  hones  of  animals.  1  haw 
several  notices  of  variations  iu  tlte  bones  of  the  leg; 
Mr.  Price '  speaks  of  an  additional  bone  in  the  hock,  t 
certain  abnormal  appearances  between  the  tibia  and 
galus,  as  quite  common  in  Irish  horses,  and  not  due  to  di 
Horses  have  often  been  observed,  according  to  M.  Ga 
to  possess  a  trajiezium  and  a  rudiment  of  a  fifth  meta 
bone,  so  that  "  ouo  sees  apjxiaring  by  monstrosity,  iu  ti 
of  the  horse,  structures  which  normally  exist  in  the  f 
the  Hipparion," — an  allied  and  extinct  animal,  liiv 
countries  honi-like  projections  have  been  observed  o 
&outal  bones  of  the  horse :  in  one  case  described  b 
I'ercival  th6y  arose  about  two  inches  above  the  orbiti 
oessGs,  and  were  "  very  like  those  in  a  calf  from  five 
months  old,"  being  from  half  to  three-quarters  of  an  l 
length.'     Azara  has  described  two  cases  in  South  Amei 

*  'The  Hors*,'  be  bj  Jghn  Uw-  iiii..  1888.  p.  22. 
r.o™.  I8i3,  p.  14.  •  Mr.  PeroiJAl,  of  the  EbI 

'  'Tlw  VeteiiDuy,'  Londoa,  toI.  r.  Dragouiu.  id  'The  Vctcriurj 

P.  ^*'t.  p.  2-24:  (M  Ajtini.  *  Da>  goM 

Mifmuirc    ior    lex     cfaerini    k  clu  P»r»giiiij,'  low.  li.  p,  31 
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MvxgES  of  Xcvtli  utd  Soatlt  AnericK  eaulj  reclaim  Uti 
I  bunea,  co  tlwt  tben  m  no  im[riit4-«Hlitjr  in  ^avagM  s| 
i.  qovtan  uf  tlw  ««ld  iMTtBg  doraeaticfttvd  mure  thiit| 
oae  Bstive  ^homot  baobsI  nt»,  M.  Sutaon  "  think*  tlm 
ke  haa  prmvd  tkat  two  disdnrt  speciea  haTe  been  domnl^ 
aUtd,  one  fa  the  Eut,  koA  one  in  Xmh  Africa :  and  tint', 
tiwae  differed  in  the  Bv^beo'  of  tfaetr  Innibar  rettehra  and  in ' 
T«iiaa« other  patte;  bat  H-SuwDnseems  to  believe  that  i)»t«»- 
lo^cal  chancters  aie  subject  fo  ray  Hitle  rariation,  iriiiAi 
ia  eert«nlf  a  mistake.  At  pacacait  no  aboriginal  or  tinHf' 
wild  h*a«e  ia  positiTdT-  known  to  extrt ;  for  it  is  <?omm(m^ 
believed  that  the  wild  bi>ncs  <^  tbe  East  are  e«capat 
domestic  animals."  If  therefore  t^nr  ddme-tic  breeds  an 
desoended  from  scTerml  species  or  nataral  taces,  all  ha*t 
become  extinct  in  the  wild  etatfc 

With  respect  to  the  causes  of  the  modifications  whid 
bt>rs«8  have  nndergone,  the  conditions  of  life  seem  to  prodnoe 
a  conaiderable  direct  effect.  Mr.  D.  Forbes,  who  luia  W 
eioellent  opportimities  of  oomparing  tiie  hors.*  of  Spain 
with  thoee  of  Sonth  America,  informs  me  that  the  horaesoT 
Chile,  which  have  lived  under  nearly  the  same  conditic4ls  H 
their  progenitors  in  Andalnsia,  remain  unaltered,  whilst  tb 
Pampas  horses  and  the  Puno  ponies  are  considerably'  modiSed. 
There  can  lie  no  doubt  that  horses  become  greatly  rednoed 
ill  Bize  and  altered  in  appearance  by  living  on  mountaiu 
nnd  islands  ;  and  this  apparently  is  due  to  want  of  nutritions 
or  varied  food.  Every  one  knows  how  small  and  rugged  ths 
ponies  are  on  the  Northern  islandf  and  on  the  mountains  of 
Europe.  Corsica  and  Sardinia  have  their  native  jxinies ;  and 
there  wero,'*  or  still  are,  on  tome  islands  on  the  coast  of 
Vii^nia,  ponies  like  those  of  tbe  Shetland  Islaudjt,  whidk 
are  believed  to  have  originated  through  exposure  lo  un- 
favourable conditions.     The  Puno  ponies,  which  inhabit  tba 

"  ■CnmtitPt  rmdu*,'1866,  p.  485, 
■nil'Jauniai  it  I'AnM.  et  de  la  PhT(.,' 

MbI  18(J8.  •]>«:[«  in  ■  regioD  whi^n 

"  lit.    W.   C.    L    Mwlin   ('The        «isl  in  Dnmb*re, 
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circametance  may  perhaps  partly  acoount  for  the  Bingnlu 
fact  that  to  tho  eautward  of  the  Bay  of  Bengal,''*  over  ui 
enormous  and  humid  area,  in  Ava,  Pegu,  Siam,  the  Malsyu 
archipelago,  the  Luc  Choo  Islands,  and  a  large  part  of 
China,  no  fidl-aized  horse  is  found.  When  we  advance  u 
far  eastward  as  Japan,  tho  horse  reacquires  his  full  bikc.'* 

With  most  of  our  domesticated  animals,  some  breeds  tn 
kept  on  account  of  their  curiosity  or  hoaiity;  hut  the  horsB 
is  valued  almost  solely  for  its  utility,  Uenoe  eemi-monstrau 
breeds  are  not  preserved  ;  and  probably  all  tho  existing 
breeds  have  been  slowly  formed  either  by  tho  direct  action 
of  the  conditions  of  life,  or  through  the  selection  of  individml 
differences.  No  doubt  semi-monatrous  breeds  might  han 
been  formed  :  thus  Mr.  Waterton  records  "■  the  case  of  a  man 
which  produced  successively  three  foals  without  tails;  so 
that  a  tailless  race  tuight  have  l)een  formed  like  the  tailleM 
races  of  dogs  and  cats.  A  Ruraian  breed  of  horses  is  said  to 
have  curled  hair,  and  Azara"*  relates  that  in  Paragiu^ 
horses  are  occasionally  bom,  but  are  generally  destroyed, 
with  hair  like  that  on  the  head  of  a  negro;  and  this  peot- 
liarity  is  transmitted  even  to  half-breeds :  it  is  a  cniioV ; 
cose  of  correlation  that  such  horses  have  short  manes  ati 
tails,  and  their  hoofs  are  of  a  peculiar  shape  like  thoM  of 

It  is  scarcely  ponsible  to  doubt  that  the  long-continned 
Beleotion  of  qualities  serviceable  to  man  has  been  the  chief 
^ent  in  tho  formation  of  the  several  breeds  of  the  hone. 
Look  at  a  dray-horse,  and  see  how  well  adapted  he  is  to  dnv 
heavy  weights,  and  how  unlike  in  appearance  to  any  allirf 
wild  animal.  The  English  raco-horse  is  known  to  be  3» 
rived  from  the  commingled  blood  of  Arabs,  Turks,  wl 
Barbs ;  but  selection,  which  was  carried  on  during  very  early 

*'  Mi.  J.  H.  Moor,  '  NciticM  of  the  Sorvite  Institution,"  td.  ir. 

IndianArchipclago  j' Siagipvre,  183T,  "  '  EsHnun  KatnratUistorj.' W 

p.  IBP.     A  pony  from  Jan  was  sunt  Hrles,  p.  I'fll. 

/■Athenenm,'  1813,  p.  71S)  to  th  ■•  'Quadruples     da      futiolj! 

Qhmd  ool;  28  incbu  in  faeight.    For  torn.  ii.  p.  333.     Dr.  Csniield  ioAiM* 

Uie  Loo  Choa  Islandi,  m>  Beechej'a  me  that  a  breed  with  carlr  hair  *M 

'  Vofigti,'  4th  edit.,  vol.  i.  p.  499.  lormd  bj  telectiou  at  Lod  Angelea  tS 

H  .1.    Cravrord,    'Hislorj   of    the  North  America. 
Hone;'    '  JootdbI  of  Rofil  Dnited 
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however  nnlike  in  eizo  and  appearance,  and  Bevoral  of  tliaee 
in  India  and  thu  Malay  arcbipelago,  pi'csent  a  similar  ran^ 
and  diversity  of  colour.  The  English  mce-horse,  howevBr, 
is  i>aid  ^°  never  to  be  dun-coloured ;  but  as  dun  and  ctiMn- 
coloured  horses  are  considered  by  the  Aralis  as  worthlew. 
"  and  fit  only  for  Jews  to  ride,"  "  these  tints  may  have  beai 
removed  by  long-continued  eelection.  Horses  of  every  colour, 
and  of  Buch  widely  different  kinds  as  dray-horses,  ooba,  ul 
ponira,  are  all  occasionally  dappled,^^  iu  the  same  manner  IB 
is  60  conspicuous  with  giey  hoi'ses.  This  fact  does  not  thrcnr 
any  clear  light  on  the  colouring  of  the  aboriginal  horse,  but 
is  A  case  of  analogous  variation,  for  even  asses  are  sometinMS 
dappled,  and  I  have  seen,  in  the  British  Museum,  a  liybril 
&om  the  ass  and  zebra  dappled  on  its  hinder  quai  ters.  By 
the  esprcBsion  analogous  variation  (and  it  is  one  that  I 
ahall  often  have  occasion  to  use)  I  mean  a  variatinn  occurring 
in  8  species  or  variety  which  resembles  a  normal  character  io 
another  and  distinct  species  or  variety.  Analogous  varialione 
may  arise,  HS  will  be  explained  in  a  future  chapter,  from  two 
CT  more  forms  with  a  similar  constitntion  having  been  ex- 
posed to  similar  conditions,— or  from  one  of  two  forms  having 
reacquired  through  reversion  a  character  inherited  by  thfl 
other  form  from  their  common  progenitor,^  or  from  bolh 
forms  having  reverted  to  the  eanie  ancestral  character.  We 
ahall  immediately  see  that  horses  occasionally  exhibit  a  ten' 
dency  to  become  striped  over  a  large  part  of  their  bodies; 
and  as  we  know  that  in  the  varieties  of  the  domestic  cat  and 
in  several  feline  species  stripes  readily  pass  into  spots  aad 
cloudy  marks — even  the  cubs  of  the  uniformly-coloured  lidll 
being  spotted  with  dark  marks  on  a  lighter  groiiud — irt 
may  suspect  that  the  dappling  of  the  horse,  whioh  has  beei 
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bi'cniuw  it  hu  been  aUteil  (Mu^ 
'Hittory  of  the  Hone,'  p.  IH)  llM 
duni  ate  never  dippled.  Mutia  fj 
2U5}  rcCen  to  dappled  utei.  !■  lb 
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there  art  tome  good  ramarki  lA  1)> 
dappling  of  horiH;  and  liktwiM  ll 
Col.  HkmiltuD  Smith  on  'The  Uoiw 
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t»itic«il  br  some  anthon  widi  mu^itL,  m  »  mi 
^istige  of  a  teiulency  to  tecoiBe  sfaripei. 
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Wt««eii  creun-ctriouT  and  reddKb-tevm,  vUeh  j 
^^l»r  or  light-cbeatoot — thia,  I  bdiete  m  a" 
w ;  ncondlf,  leadeo  or  Blate-«okiiir  or  mil— i  ill 
^  ui  ash-colonr ;  and,  laetlj,  dark-dan.  bUauoi  b 
ullnglatid  I  bave  eiamintd  a  ialfa«  large,  li  * 
*n  iJeraiwhirc  ponj  (fig.  1),  with  a  aaHfiB 
^.  with  light  traaBTeree  stripes  <■  Uie  i 
Vp,  nd  with  foar  paralld  etiifwa  on  eadi  ri 
■^pci  tbe  posterior  one  waa  retj  ndmrta  ■    _    _ 
Ml,  00  the  other  hand,  vaahmg  and  bnsd,  bat  I 
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middle,  and  truncated  at  its  lower  extremity,  with  the  anterior 
angle  produced  ioto  a  long  tapering  point,  I  mention  this  laltet 
fict  because  the  shoulder -stripe  of  Oie  ass  occasionally  preRenlt 
exactly  the  same  appearance.  I  have  hod  an  outline  and  descriirtiaa 
sent  to  me  of  a  small,  purely-bred,  light  fallow-dun  Welch  pciti;, 
with  a  spinal  stripe,  a  single  transrerso  stripe  on  each  leg,  and  three 
shoDlder-stripea;  the  posterior  stripe  corrftsponding  with  that  <m 
the  shoulder  of  the  ass  was  the  longest,  whilst  the  two  antoior 
parallel  stripes,  arising  frum  the  mune,  decreased  in  length,  in  i 
reversed  manner  as  compared  with  the  shoulder-stripes  on  the 
above-described  Devonshire  pony.  I  have  seen  a  bright  fallow-dim 
cob,  with  its  front  legs  Iransversely  barred  on  the  under  sides  in  tbt 
most  conspicuous  manner;  also  a  dark-leaden  monee-oolotired  [MBJ 
with  similar  ]eg  slripoa,  bat  much  lees  conspicuous;  also  a  brigfat 
fallow-dun  oolt,  fully  three-parts  thoroughbred,  with  very  plun 
transverc  stripes  on  the  legs;  also  a  chestnut-dun  cart-horse  m& 
a  conapicuouB  spinal  stripe,  with  distinct  traces  of  shouldcr-stripei, 
bat  none  on  the  legs;  I  could  add  other  cases.  My  sun  mitaet 
aketeh  for  mo  of  a  large,  beovy,  Belgian  cort -horse,  of  a  fallow-dun, 
with  a  cenapicuoiifi  spinal  stripe,  traces  of  leg-Etrip^,  and  with  two 
parallel  (three  inches  apart)  stripes  about  seven  or  eight  inches  in 
length  on  both  shoulders.  I  have  seen  another  rather  light  cart- 
horae,  of  a  dirty  dark  cream-eolour,  with  striped  legs,  and  ou  one 
shoulder  a  large  ill-defined  dork  cloudy  patch,  and  on  the  oppoeile 
shoulder  two  parallel  faint  stripes.  All  the  cases  yet  mentionedsK 
duns  of  various  tints;  but  Mr.  W,  W.  Edwards  has  seen  a  nearlT 
thorougtibred  chestnut  horse  which  liod  the  spinal  stri]*,  a»i 
distinct  bars  on  the  l^s ;  and  I  have  aeen  two  bay  carriage-horM 
with  block  Hniual  atripes;  one  of  these  horses  had  on  each  ahooldef 
a  light  ahoulder-stripe,  and  the  other  had  a  broad  back  ill-deflncd 
stripe,  running  obliquely  half-way  down  each  shoulder ;  neither  iai 
I^-stripes. 

The  most  interesting  case  which  I  have  met  with  occurred  in  > 
colt  of  my  own  breeding.  A  bay  more  (descended  fri)m  a  dufc 
brown  Flemish  mare  by  a  light  grey  Turcoman  horse)  was  pntto 
Herculea,  a  thoroughbred  dark  bay,  whose  sire  (Kingston)  and  daB 
were  both  bays.  The  colt  ultinialely  turned  out  brown;  but  wW 
only  a  fortnight  old  it  was  a  dirty  bay,  shaded  with  monBe-BnTi 
And  in  parts  with  a  yellowish  tint :  it  had  only  a  trace  of  the  tmni 
stripe,  with  a  few  obscuro  transverse  bare  on  the  iegs ;  but  Bunori 
the  whole  boily  was  marked  with  very  narrow  dark  stripes,  in  mort 
ports  so  obscure  as  to  lie  visible  only  in  certain  lights,  like  thi 
stripes  whioh  may  be  seen  on  black  kittens.  These  stripes  wffl* 
distinct  on  the  hind-quarters,  where  they  diverged  from  tlie  spinh 
and  pointed  a  little  forwards ;  many  of  them  as  they  div^gw 
became  a  little  branched,  exactly  in  the  same  manner  as  in  bdio* 
zebrine  species.  The  stripes  were  plainest  on  the  forehead  betveeO 
the  ears,  where  they  formed  a  sot  of  pointed  archer,  one  unde? 
the  other,  decreasing  in  size  downwards  towards  the  muzKlfli 
exactly  similar  marks  may  be  seen  on  the  foreJioad  of  the  ^uigg^ 
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zebra.  Wlien  this  foa!  was  two  or  three  months  old 
lipes  entircl;  distippeared.  I  have  aeon  similar  marks  on 
'  of  a  fullf  grown,  fallow-dun,  coh-like  horse,  having 
I  Hpinol  stripe,  and  with  its  front  legs  well  barrod. 
way  the  colour  of  the  natJTB  horse  or  pony  is  dun,  vM^ring 
met  cream-colour  to  dark-mouse  dun ;  and  an  animal  is  not 
id  pnrelr  bred  nnitJBB  it  lias  the  spinal  and  leg-stripes." 
■timated  that  abont  a  third  of  the  ponies  which  he  saw 
d  strjjxyl  legs ;  he  counted  seven  stripes  on  the  fore-legs  and 
fco  hiod-teiB  of  one  pony ;  only  a  few  of  them  exhibited 
!choHldor  stripes ;  but  I  tuive  heard  of  a  cob  imported  from 
vhich  had  the  shoulder  as  well  as  the  other  stripes  well 
3.  Colonel  fl.  Smith"  alhidea  to  riun-horses  with  the 
Itipe  in  the  Sierras  of  Spain ;  and  the  horses  originally 
k«MB  Spain,  in  some  parla  of  South  America,  are  now  duna. 
Elliot  informs  mo  that  he  inspected  a  herd  of  300  Sonth 

■  horses  imported  into  Madras,  and  many  of  these  bad 
le  stripes  on  the  legB  and  short  shoulder-atripea;  the  most 
I  marked  individual,  of  which  a  coloured  drawing  was  sent 

■  monw-dtui,  with  the  shoulder-stripes  slightly  forked. 
iNorth-Westem  parts  of  Dtdia  striped  horses  of  more  tlian 
i  we  apparently  commoner  than  in  any  other  part  of  the 
■nd  I  bare  received  information  respecting  them  from 

rcers,  especially  from  Colonel  Poolo,  Colonel  Curtis,  Major 
Biigwiier  St,  John,  and  others.    The  Kattjwar  horses 
fifteen  or  siiteeu  hands  in  height,  and  are  well  but  lightly 
bey  are  of  all  colours,  but  the  eeveral  kinds  of  duns  prevail; 
9  aie  ao  generally  striped,  that  a  horse  without  stripes  is 
*ered  pnra    Colonel  Poole  believes  that  all  the  duns  have 
stripe,  the  leg-stripes  are  generally  present,  and  he  thinks 
'  h&If  the  horses  have  the  shoulder-stripe;  this  stripe  is 
doable  or  treble  on  both  shoulders.    Colonel  Poole  has 
BtripcA  on  the  cheeks  and  sides  of  the  nose.    He  has  eeea 
^_  the  grey  and  bay  Knttyware  when  first  foaled,  hat  they 
id  awtty.    I  have  received  other  accounts  of  cream-coloured, 
,  and  grey  Katly-war  horses  being  striped.    Eastward  of 
Stum  (north  of  Burmah)  ponies,  as  1  am  informed  by 
have  spinal,  leg,  and  shoulder  stripes.    Sir  W.  Elliot 
me  that  he  saw  two  bay  Pegu  ponies  with  leg-stripes. 
and  Javanese  ponies  are  frequently  dun-coloured,  and  have 
kinds  of  stripes,  "  in  the  same  aegrw  as  in  England."** 
boo  informs  me  that  he  examined  two  light-dun  ponies  of 
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two  Chinese  breeds,  viz.  thoso  of  Shanghai  Eind  Amas :  both  bad  llu 
spina!  stripe,  ami  the  latter  an  indistinct  Hhottlder-atripo, 

We  thus  see  that  in  all  parte  of  the  world  breeds  of  the  horse  » 
different  as  possible,  when  of  a  dun-coloar  (iatslntling  antler  thia 
terra  a  wide  range  of  tint  from  cream  to  dusty  black),  and  rareljr 
when  almost  white  tin^red  with  yoUow,  prey,  bay.  and  cheFitnnt.  ban 
the  several  above-specified  stripes.  Horses  which  are  of  a  yoUor 
colour  with  white  mane  and  tail,  and  which  are  somotimes  railed 
dans,  I  have  never  seen  witli  stripes.'^ 

From  reoBons  which  will  be  apparent  in  the  chapter  on  Reveraon, 
I  have  endeavoured,  but  with  poor  succeRS,  to  discover  whethtf 
duna,  which  are  so  much  oftener  striped  than  other  coloured  Iioibh^ 
ere  ever  produced  from  the  crossing  of  two  horses  neither  of  which 
are  duna.  Most  persons  to  whom  I  have  appb'ed  believe  that  on 
parent  must  be  dun ;  and  it  is  generally  asserted,  tbat,  when  this  ir 
the  case,  the  dun-colour  and  the  stripes  are  strongly  inherited.* 
One  ease,  however,  has  fallen  under  my  own  observation  of  t 
foal  from  B  black  mare  by  a  bay  horse,  wliieh  when  fully  grom 
was  a  dark  fallow-dun  and  had  a  narrow  but  plain  s|aiii] 
stripe,  Hofacker  *  gives  two  instances  of  mouse-duns  (Mausiapp) 
being  produced  from  two  parenta  of  different  colours  and  ueiUier 
duns, 

The  stripes  of  all  kinds  are  generally  plainer  in  the  foal  than  in 
the  adult  horse,  being  commonly  lost  at  the  first  shedding  of  the 
hair."  Colonel  Poole  beiieves  that  "  the  stripes  in  the  KattjKir 
breed  are  plainest  when  the  colt  is  first  foaled ;  thoy  then  becoms 
less  and  less  distinct  till  after  the  first  coat  is  shed,  when  they  cuw 
out  as  strongly  as  before;  but  certainly  often  fade  away  as  the  tgi 
of  the  horse  increases."  Two  other  accounts  confirm  this  fading  oT 
the  atrirjos  in  old  horses  in  India.  One  writer,  on  the  other  hu>di 
states  ttiat  oolts  are  often  bom  without  stripes,  but  that  they  appcw 
as  the  colt  grows  older.  Three  authorifies  aflirm  that  in  Narwy 
the  stripes  are  less  plain  in  tlio  foal  than  in  the  adult.  In  the  eut 
deacribed  by  mo  of  tho  young  foal  wliich  was  narrowly  striped  oitf 
nearly  all  !t^  body, there  was  no  doubt  alwut  the  early  and  ctHDtdsts 
disappearance  of  the  stripes.  Mr.  W.  W.  Edwards  examinea  Ai 
me  twenty-two  foala  of  race-horses,  and  twelve  bad  tho  spinal  sHip* 
more  or  less  plain;  this  fact,  and  some  other  accounta which  I  lis^ 
received,  lead  roe  to  believe  that  the  spinal  stripe  often  disappeaiaiD 
tho  English  race-horse  when  old.  With  natural  species,  tlte  young 
often  exhibit  characters  which  disappear  at  maturity. 

The  atripea  are  variable  in  colour,  but  are  always  darker 
tlian  the  rest  of  the  body.     They  do  not  by  any  mcana  always 
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(wsist  on  the  different  parla  of  the  body :  the  legs  may  be 
stripuJ  without  any  shoulilcr-etripe,  or  the  converse  case, 
wliieb  ia  rarer,  may  occur  ;  bnt  I  have  never  heard  of  either 
sliijiOiier  or  leg-stripes  without  the  spinal  Btripe.  The  latter  is 
liy  tar  tlie  ooramonest  of  all  the  sttipes,  as  might  have  been 
lAptcted,  as  it  characterises  tlie  other  seven  or  eight  species 
■ :  tlio  genua.  It  is  remarkable  that  bo  trifling  a  character  as 
-1  nUoulder-Btripe  being  double  or  triple  should  occur  in 
-I'.li  different  breeds  as  Welch  atid  DevouBhire  ponies,  the 
>tiivn  poiiy,  heavy  cart-horses,  light  Sowth  American  hursoe, 
Jiid  the  lanky  Kattywar  breed.  Colonel  Hamilton  Smith 
K:lieve8  that  one  of  bis  five  Bup]>oBed  primitive  stocks  was 
iim-colonred  and  striped ;  and  that  the  stripes  in  all  the 
■Tij'.T  breeds  result  from  ancient  crosses  with  this  one  primi- 
■.U'  dun;  bnt  it  is  extremely  improbable  that  different 
:  Ltf'iis  living  in  such  distant  (jnarters  of  tlie  world  should  all 
■  -ve  been  croeeod  with  any  one  aboriginally  distinct  stock. 
\.ir  Ixave  we  any  reason  to  believe  that  the  effects  of  a  cross 
'■'  .1  very  remote  period  would  bo  propagated  for  eo  many 
-'■»':  rati  on  8  as  is  implied  on  this  view. 
With  respect  to  the  primitive  colour  of  the  horse  having 
■in  dun.  Colonel  Hamilton  Smith"  has  collected  a  largo 
"ly  of  evidence  showing  that  this  tint  was  common  in  the 
l'.:M  as  far  book  as  the  time  nf  Alexander,  and  that  the  wild 
in'recs  of  Western  Asia  and  Eastern  Euiofie  now  are,  or  re- 
'■';iitly  were,  of  rariomj  shades  of  dun.  It  seems  that  not  very 
long  ago  a  wild  breed  of  dun-coloured  horses  with  a  spinal 
•tripe  was  preserved  in  the  royal  parks  in  I'rusHia.  1  hear 
&om  Hungary  that  the  inhabitants  of  that  country  look  at 
tie  duns  with  a  spinal  stri]>e  as  the  aboriginal  stock,  and  sg 
rt  is  in  Norway.  Dun-coloured  ponies  are  not  rare  in  the 
inoanlainous  parts  of  Devonshire,  Wales,  and  Scotland,  whore 
tbc  aborigiual  breed  wonld  have  the  best  chance  of  being 
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<)wi  labtlU),  ««un  tu  have  bwn 
■■at  time*.  Sw  also 
it  the  wild  hUttFi  of 
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to  nritinj;  in  the  twcll'th  cfoIut;, 
dun-coh>uV«l  honu  with  ■  blaek 
■pinal  atrip*  »re  menlioncJ;  m 
UlUBnt'a  traiulali0ii.  vul.  i.  p.  169 
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In  South  Ataerica  in  the  time  of  Azara,  wIm 

the  horao  had  been  feral  for  about  250  years,  90  out  of  a  101 
hoTBos  were  "  btti-L-hslainB,"  and  the  remaining  tea  wan 
"  zaiuB,"  that  is  brown ;  not  more  than  one  in  2000  bdlf 
black.  In  North  Anieriea  the  feral  borsce  show  a  attuif 
tendency  to  become  roans  of  vnrions  shades ;  but  in  certib 
parts,  as  I  hear  from  Dr.  Canfield,  they  are  moetly  dons  ud 
stripefl.'^ 

In  the  following  chapters  on  the  Pigeon  we  shall  see  thili 
blue  bird  is  occasionally  produced  by  pure  breeds  of  varioM' 
colours  and  that  when  this  occurs  certain  black  marks  it 
variably  appear  on  the  wings  and  tail ;  so  again,  when  mi' 
ously  eolouTod  breeds  are  crossed,  blue  birds  with  the  mnt 
black  marks  are  fn^quently  produced.  We  shall  further  tea 
that  these  facts  ai'o  explained  by,  and  afford  strong  evidetM 
in  favour  of,  the  view  that  all  the  breeds  are  descendti 
from  the  rock-pigeon,  or  Columba  Ueia,  which  is  thiis  colounJ 
and  marked.  But  the  appearance  of  the  stripes  on  tlH 
various  breeds  of  the  horse,  when  of  a  dun  colour,  doea  ii«t 
afford  nearly  such  good  evidence  of  their  descent  from  ■ 
single  primitive  stock  as  in  the  case  of  the  pigeon  :  becWM 
no  horse  certainly  wild  is  known  as  a  standai-d  of  oompariia; 
because  the  stripes  when  they  ap]>ear  are  variable  in  ohl^ 
raster;  because  there  is  far  from  sufficient  evidence  thattltf 
crossing  of  distinct  breeds  produces  stripes,  and  lastly. 
because  all  the  species  of  the  genus  Equus  have  the  spin^ 
stripe,  and  several  species  have  shoulder  and  leg  strip* 
Nevertheless  the  similarity  in  the  most  distinct  breeds  in 
their  general  range  of  colour,  in  their  dappling,  and  in  tlte 
oocosional  appearance,  especially  in  duns,  of  leg-etripos  and 
of  double  or  triple  shoulder- stripes,  taken  togetlier,  indicate 
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The  aBB  varies  greatly  in  colour ;  and  its  IcgB,  especuJlj  I 
the  fore-legs,  both  in  England  and  other  couutrieo — te 
instance,  in  China — are  occasionHDy  harred  more  plaial;'  ^ 
than  those  of  dun-coloured  horsec  Thirteen  or  fourteen 
transverso  atripes  have  boen  counted  on  l>oth  the  fore  and 
hind  lege.  With  the  horse  the  oooasional  sppearanco  of  leg- 
stripes  was  accounted  for  by  reversion  to  a  supposed  parentr 
form,  and  in  the  case  of  the  &BS  we  may  confidently  Iwlieve  iu 
this  explanation,  as  E.  Utniopus  is  known  to  be  barred,  though 
only  in  a  slight  degree,  and  not  quite  invariably.  The  rtripM 
are  believed  to  occur  nioBt  frequently  and  to  be  plainest  Wl 
the  logs  of  the  domestic  ass  during  early  youth,**  as  UkewiM 
occurs  with  the  horse.  The  shoulder-stripe,  which  is  so  en* 
neutly  charaeteristio  of  the  species,  is  nevertheless  varisUt 
iu  breadth,  length,  and  manner  of  termination.  I  ]»« 
measured  one  four  times  bb  broad  as  another,  and  B(imc  man 
than  twice  as  long  as  others.  In  one  light-grey  ass  thB 
shoulder-stripe  was  only  six  inches  in  length,  and  ae  thin  ll 
a  piuce  of  string;  and  in  another  animal  of  the  same  colcw 
there  was  only  a  dusky  shade  representing  a  stripe.  I  hart 
heard  of  three  white  asses,  not  alhinoea,  with  no  trace  rf 
shoulder  or  spinal  stripes ;"  and  T  liave  seen  nine  other  uM 
with  no  shoulder  stripe,  and  some  of  them  had  no  spinil 
Btrii>e.  Thi-oe  of  the  nine  were  light-greys,  one  a  dark-gl^i 
another  grey  passing  into  reddish-roan,  and  the  others  mit 
brown,  two  being  tinted  on  parts  of  their  bodies  with  * 
reddish  or  bay  shade.  If  therefore  grey  and  reddish-broni 
aasee  had  been  steadily  selected  and  bred  from,  the  8honlde^ 
Btripe  would  probably  have  Ijeen  lost  almost  as  generally  sa' 
completely  as  in  the  case  of  the  hoi'so. 

The  shoulder  stripe  on  the  ass  is  sometimes  double,  anl 
Mr.  Blyth  has  seen  even  three  or  four  parallel  stripes."  I 
have  observed  in  ten  coses  shoulder-stripeH  abruptly  tmn- 
cated  at  the  lower  end,  with  the  anterior  angle  produced  into 
a  tapering  point,  precisely  as  in  the  above  dun  UevouBhin 

'Chnrlesworlh'a  Mag.       'The  Ho™,'  p.  305. 

18+0,  p.  83.     1  «  '  Jonrnal  A»,  Soc.  of  B*npil,"f"^- 
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poDT.  I  have  Been  throe  caaes  ot  the  ttxBUBal  portioB 
abruptly  and  angularly  bent ;  and  bare  aeen  and  faeard  cf 
Emir  cattos  of  a  distinct  tbongh  sB^t  forldng  of  tW  atripa^ 
In  Syrid,  Dr.  Hooker  and  his  party  okmerrvi  for  me  bo  Uaa 
than  fire  Bimilar  instanoee  of  the  ahfiahier-atripe  plainly 
bofarcating  over  the  fore  leg.  In  the  oomnoat  Bnle  it  Iik«»- 
wiae  Bometiuiee  bifurcates.  Whcai  I  fint  noticed  the  tocfciag 
ted  angular  bending  of  the  mhamlia-tlbnfm,  I  had  nea  rnni|1i 
of  the  etripce  in  the  Tariooa  f<qaine  ^eciw  to  &d  connnoed 
tliAt  f-ven  a  character  ao  nnimporlaat  ••  tiua  had  a  diatisct 
ihiug,  and  wae  thoa  led  ta  MUad  to  the  wuVijecL  I  now 
t  that  in  the  E.  bvrdtdlii  and  fvayya,  the  stripe  wlodi 
r  rF.-spiintls  witL  tlie  Bhcntlder-atripe  uf  the  mi.  aa  well  aa 
••ime  of  the  stripes  on  the  neck,  hifuote,  and  that  sowie  ct 
thnee  sear  the  Ehonlder  hare  their  estremitifn  bent  aagnUriy 
backwards.  The  lii^ircation  and  "x"^*"  '""■^"■g  t'  tlae 
ttripe«  nn  the  ahrmLden  ^ipnieatly  are  nwimliiil  with  the 
nearly  upright  slripee  oa  the  sdea  of  the  body  and  aack 
diant^iitg  their  direction  and  hewing  tnnevene  vm  tha  kga. 
FinaUy,  we  i«ee  that  tl>e  praMBoe  of  Aonlder.  leg.  aod  ^iaal 
•nripee  in  the  h(>rBe.~thesr  nuaiiraial  alntnet  in  the  a^ — 
tbe  (Kcarrenoe  of  donUe  and  tziple  Ararldtr-^tripea  ia  bcitfc 
•uitnala,  and  the  similar  nwrtmcr  la  which  tkae  atanptn  ter- 
Kuaato  down  wards,— are  all  caeca  of  iiiili^j—  variaCiea  in 
tbe  hone  and  aaa.  TheK  nmt  are  pnibaUy  ao<  dae  to 
nmilar  oonditiaae  acting  «n  sianlxr  uaalifatlun  bat  to  a 
partial  rexeninn  in  colour  tu  the  ootaaoa  |inyitiii  ef  tba 
tptm.  We  shall  hermfler  retm  to  thia  wbjert,  aad  £MMa 
it  more  folly. 
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OOATS.- 

The  breeds  of  the  pi'g  have  recently  hecu  more  cloeply  stulieiil 
though  much  still  remains  to  bo  done,  than  tho§e  of  almost  Uf 
other  domesticated  aiiinial.  This  lias  been  effected  by  US' 
mann  Ton  Nathnsins  in  two  admirable  woike,  espeeially  intli! 
later  one  on  the  Skulls  of  the  several  racca,  and  by  Blitimejr)' 
in  hiB  celebrated  Fauna  of  the  aucient  ijwiea  latce-dwellinf^ 
Nathusius  has  shown  tliat  all  the  known  breeds  may  Wj 
divided  into  two  great  groujia :  one  reeembling  in  all  in* 
portant  respoctH  and  no  doribt  dceceudcd  from  the  eompiW 
wild  boar  ;  so  that  thiw  may  be  called  tlio  Sm  gcro/a  groi^ 
The  other  group  differs  in  several  important  and  cousWt 
usteoiogical  characters;  its  wild  parent-form  is  unknovnir 
the  name  given  to  it  by  NathusiuM,  according  to  the  law* 
priority,  is  Svg  indiciw,  of  Pallas.  This  name  must  doi"  M 
followed,  though  an  unfortunate  one.  as  the  wild  aborigwl 


>  UermanD  vnn  Kuthu.in^  -Die 
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loeB  not  inhabit  India,  and  the  Ijest- known  domesticated 
breeds  have  been  importtMl  froia  Siam  and  China. 

First  for  the  Sue  tctofa  breeds,  or  those  resembling  the 
Opmmou  wild  boar.  ITiese  still  exist,  according  to  Nathufdns 
(Schweinesohiulel,  s,  75),  in  various  parts  of  central  and 
northern  Eiuxipe;  formerly  every  kingdom,*  and  almost 
every  province  in  Britain,  poBsesaed  its  own  native  breed; 
bnl  these  are  now  everywhere  rapidly  disappearing,  being 
replaced  by  iiujiroved  breeds  crossed  with  the  S.  indicvis 
form.  The  sknl!  in  the  breeds  of  the  8,  tcrofa  type  re- 
Kmbles,  in  all  important  reepects,  that  of  the  European  wild 
boar;  but  it  has  become  (Schwoincscbiidol,  s.  63-68)  higher 
and  broader  relatively  to  it*  length  :  and  tlie  hinder  part  is 
niore  upright.  The  differences,  however,  are  all  variable  in 
■l^ree.  The  breeds  which  thus  resemble  S.  tcrofa  in  their 
ecsential  sktiU  characters  differ  conapicuoutdy  from  each  other 
Iq  other  respects,  as  in  the  length  of  the  ears  and  legs,  cur- 
Tature  of  the  ribs,  colour,  hairiness,  size  and  proportions  of 
ihe  body. 

The  wild_  Saa  gnrofa  has  a  wide  range,  namely,  Europe, 
N''>rth  Africa,  as  identified  by  oateolt^cal  characters  by  HUti- 
nieyer,  and  Hindostan,  as  similiarly  identified  by  Nathusius, 
Hat  the  wild  boars  inhabiting  theee  several  countries  differ 
«>  niQch  from  each  other  in  external  characters,  that  they  have 
hewn  ranked  by  some  naturalists  as  specifically  distinct.  Even 
tEilhin  Hindostan  these  animals,  according  to  Mr.  BIyth, 
fimn  very  distinct  races  in  the  different  districtfl  ;  in  the  N. 
Western  provinces,  as  I  am  informed  by  the  Kev.  R.  Everest, 
the  boar  never  exceeds  36  inches  in  height,  whilst  in  Bengal 
One  has  been  measured  44  inches  in  height.  lu  Europe, 
S&rthem  Africa,  and  Hindostan,  domestic  pigs  have  been 
known   \ki   cross   with    the    wild    native    species  ;^     and    in 

'  Xilhtuint,     'Dio      Racdn     iIhh  publiahvd  on  tKo  fertility  of  the  aS- 
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BiadoBtan  an  accurate  observGr.*  Sir  Walter  Elliot,  after 
defioribiiig  the  (lifferences  between  wild  Indian  and  wild 
German  boars,  remarks  ttiat  "the  same  diRerenccs  are  pe^ 
ceptible  iu  the  domesticated  individuals  of  the  two  oonntriee." 
We  may  therefore  conclude  that  tlie  breeds  of  the  Sut  §enfi 
type  aro  descended  from,  or  have  been  modified  by  oroeung 
with,  forms  which  may  be  ranked  as  geogmpbioal  races,  bit 
which,  according  to  some  naturaliBta,  ought  to  be  ranked  H 
distinct  species. 

Pigs  of  the  Sum  indicua  type  are  beat  known  to  Engliahmai 
under  the  form  of  the  Chinese  breed.  The  stnll  of  S.  indiait. 
OS  described  by  Kathusius,  differs  from  that  of  S.  tcrnfa  ia 
several  minor  resjiects,  aa  in  its  greater  breadth  and  in  some 
details  in  the  teeth ;  but  chiefly  in  the  shortness  of  tlie  kohiy- 
mal  bones,  in  the  greater  width  of  the  fore  part  of  the  palaU- 
bones,  and  in  the  divergence  of  the  premolar  t«eth.  It 
deserves  especial  notice  that  these  latter  characters  are  Qol 
gained,  even  in  the  least  degree,  by  the  domesticated  fOTM 
of  S.  mrofa.  After  reading  the  remarks  and  descriptiow 
given  by  Kathusius,  it  seems  to  me  to  bo  merely  playing 
with  words  to  doubt  whether  S.  iadieat  ought  to  be  ruikcd 
as  a  species ;  for  the  above-specified  differences  aro  moi* 
strongly  marked  than  any  that  can  be  pointed  out  between, 
for  instance,  the  fox  and  the  wolf^  or  the  ass  and  the  korM 
As  already  stated,  S.  indicui  is  not  known  in  a  wild  st^I 
but  its  domesticated  forms,  according  to  Nathnsius.  on* 
near  to  S.  cittatu*  of  Java  and  some  allied  species.  A  pi( 
found  wild  in  the  Am  islands  (Schweinesohiidel.  s.  169)  il 
apparently  identical  with  S.  hidSeat ;  but  it  is  donbtftd 
whether  this  is  a  truly  native  animal.  The  domesticattd 
breeds  of  China,  Cochin-China,  and  Siam  belong  to  this  type. 
The  Roman  or  Noapolit«n  breed,  the  Andalnsian,  the  Hun- 
garian, and  the  "Kranse"  swino  of  Natbusius,  JnhnhitiH 
south-eastern  Europe  and  Turkey,  and  having  fine  curly  hair, 
and  the  small  Swiss  "  Biindtnerschwein  "  of  EUtinieyer,  aD 
agree  in  their  more  important  skull-characters  with  S.  in^o* 
as  is  supposed,  have  all  been  largely  crossed  with  tliii 
I  W.  Ellliit,  CiUlogueof  Matiiiniiliii,*MBdTuJoiirnitlarLi[.uiiSd(M>i' 
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the  characteTs  of  a  highly- cmltivatod  raoe,  and  hence,  m 
doubt,  their  high  value  in  the  iniprovemeut  of  onr  EnropeM 
breeds.  NathusiuB  makes  a  remarkable  statenient  (Schweiii«- 
schiidel,  a.  138).  that  the  infusion  of  the  ^nd,  or  even  nf  tts 
flljth,  part  of  the  blood  of  S.  inrfii-us  into  a  breoil  of  S.  wro/a. 
is  Buffieient  plainly  to  modify  the  skull  of  the  latter  speda. 
This  singular  fact  may  perhaps  be  accounted  for  by  BewrJ  ' 
of  the  chief  distinctive  characters  of  S.  indkvt,  sui-h  a£  the 
shortness  of  the  lachrymal  bones,  .So,,  being  common  to 
several  species  of  the  genus;  for  in  crosses  characters  whid) 
are  common  to  many  species  apparently  tend  to  be  prepotent 
over  those  appertaining  to  only  a  few  species. 

The  Japan  pig  {S.  fliciecpi  of  Gray),  which  was  fonoerly 
exhiliited  in  the  Zoological  Oardens,  has  an  cxtraoTdinaiy 
appearance  from  its  short  head,  broad  forehead  and  ncae. 
great  fleshy  ears,  and  deojily  furrowed  skin.  The  foUowinft 
woodcut  is  copied  from  that  given  by  Mr.  Bartlett.'"  Kot 
only  is  the  face  furrowed,  but  thick  folds  of  skin,  which  ait 
harder  than  the  other  parts,  almost  like  the  plates  on  the 
Indian  rhinoceros,  hang  about  the  shoulders  and  rump.  It 
is  coloured  black,  with  white  feet,  and  bret^e  true.  That  il 
has  long  been  domesticated  there  can  be  little  doubt ;  Slid 
this  might  have  been  inferred  even  from  the  fact  that  its 
young  are  not  longitudinally  striped  ;  for  this  is  a  charautet 
common  to  all  the  species  included  within  tho  genus  Sw*  and 
the  allied  genera  whilst  in  their  natural  state."  Di-.  Gray" 
has  dcscrilied  the  skull  of  this  animal,  which  he  ranks  not 
only  as  a  distinct  sjjecies,  but  places  it  in  a  distinct  spctioil 
of  the  genus.  Nathtisius,  however,  after  his  oarefnl  study  nf 
the  whole  group,  states  positively  (Schwoineschiidcl,  s.  16S- 
158)  that  the  skull  in  all  essential  characters  closely  rescmbk* 
that  of  the  short-eared  Chinese  breed  of  the  8.  itidiau  ty|* 
Hence  Nathnsius  considers  the  Japan  pig  as  only  a  domesti- 
cated variety  of  S.  iWicua:  if  this  really  be  the  case,  it  !«• 

>•  ■Proc.ZD0lag.Boa.,'IH61,p.363.       in    ■    vorv    intenwlinii   «uv.  'tW 

"  ScUter,  in  •I'toc  Zoolog.  S™.,' 
Fub.  26th,  1881. 

n  ' Proo.  ZoohiE. Son,'  lesa,  p.  13. 
The  skall  hw  Hini-e  been  deacribsd 
tnuoh  man  tvlif  by  FmfeuoT  Lucu 


SchiLdFl  de>  Hnekenichi 


_ _   ..  ««     ' 

the  relation&liip  of  itl* 


tWud  backwards,  with  a  lioshy  Uil  not  montkui  two 

iB  lengih,  placed  a«  if  it  grew  &mb  the  back.  UitkiahUf* 
Mitu^  after  (ho  intntdnL-tiuD  of  Eniupean  and  CktaciB  tnn 
■BID  iliEW  iBlaudg,  the  native  breed,  acocnding  to  tJw  •bo«« 
I  uQion,  became  almuet  cx)iuplet«ly  lest  bj  twing  r«|ieat«<!Iy 
't<«m4  with  them.     Secinded  iBUnda,  ag  might  hare  been 

"  'Juonulof  VoTigenndTrmrcUfroW  18J1  is  1839,*  tdI.  i.  p,  300, 
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expected,  seem  favourable  for  the  production  or  retention  of 
peculiar  breeds ;  thus,  iii  the  Orkney  Islands,  the  hogs  hifo 
been  deaoribed  as  very  email,  witli  erect  aud  sharp  oais,  ttsd 
"with  an  appearanoo  altogether  different  bom  the  hog) 
brought  from  the  sonth."  '* 

Seeing  how  difiereut  the  Chinese  pigs,  belonging  to  tfaa 
Sat  indicia  type,  are  in  their  oateological  characters  and  in 
external  appearance  froni  the  pigs  of  the  S.  gcro/a  type,  ta 
that  they  must  be  considered  specifically  {listinct,  it  is  a  fact 
well  deserving  attention,  that  ChincBe  and  common  pig» 
have  been  repeatedly  crossed  in  varions  manners,  with  un- 
imjiaired  fertility.  One  great  breeder  who  had  used  pure 
Chinese  pigs  asEured  me  that  the  fertility  of  the  half<brceib 
in(er  se  and  of  tlieir  rocroBHed  progeny  was  actually  increased; 
and  thin  is  the  general  belief  of  agriculturiata.  Again,  tlie 
Japan  pig  or  S.  plicice]a  of  Gray  ie  so  distinct  in  appetuanU 
from  all  common  pigs,  that  it  stretches  one's  belief  to  the 
utmost  to  admit  that  it  is  simply  a  domestic  variety;  yet 
this  breed  has  been  found  perfectly  fertile  with  the  Berksliiie 
breed  ;  and  Mr,  Ej'ton  informs  me  that  he  paired  a  half-bred 
brother  and  sister  and  found  them  quite  fertile  together. 

The  modification  of  the  skull  in  the  most  highly  cultivated 
races  is  wonderful.  To  appreciate  the  amount  of  chaugVi  ' 
Nathusius"  work,  w-ith  its  excellent  figures,  should  be  studied. 
The  whole  of  the  exterior  in  all  its  parts  has  been  altered: 
the  hinder  surface,  instead  of  sloping  backwards,  is  directed 
forwards,  entailing  many  changes  in  other  parts ;  the  ftflnt 
of  the  head  is  deeply  concave ;  the  orbits  have  a  different 
shape ;  the  auditory  meatus  has  a  different  direction  and 
shape ;  the  incisors  of  the  upper  and  lower  jaws  do  not  toncb 
each  other,  and  they  stand  in  both  jaws  beyond  the  plane  of 
the  molars  ;  the  canines  of  the  upper  jaw  stand  in  front  of 
those  of  the  lower  jaw.  and  this  is  a  remarktiblo  anomaly; 
the  articular  Burfac^s  of  the  occipital  condyles  are  »o  greatlj 
oliangod  in  shape,  that,  as  Nathusius  remarks  (e.  133),  no 
naturalist,  seeing  this  important  part  of  the  skull  by  itselt 
would  suppose  that  it  belonged  to  the  genus  Sua, 

"  Rtt.  a.  Law. '  t'nuua  Orcsdensli,'  p.  10.  See  alto  Dr.  Hlbberfa  acoouBl 
the  pig  of  thn  Shetland  lalaDdi. 


by  itseii,    I 
.    Thaas   1 

acoouBl rf   8 


c»*p.  m. 

ui!  ritrious  otber 
UMIf  be  cotuddcnd  •• 
jnrioiu,  aud  are  strictly 
^tcTunl ;  thos.  wbibt  i> 
of  ibe  body  ii*  M  1  to  6. 
in  the  '*  cttltnr-iMceii  " 
tlio  proportion  is  as  1 
to  9,  and  cvqu  reoentlr 
*•!  toll.'*  The  foi- 
fTiag  woodcnt'^of  the 
1. 1  uf  h  wild  boar  and 

:  :i  sow  from  n  pbolo- 
;'  ijili  of  the  Yorkshire 
LirgL'  Breed,  may  aid 
iLshowiiig  huw greatly 
tti'  head  in  a  highly 
f«ltivat«l  ra<?c  has  Ix^n 
Bodified  ami  Bhorf*-nL-.|. 

XatbTisiua  liaa  wtll 
JiKtussed  the  causes  of 
tk  n-murlcuble  changes 
in  tbe  skull  and  ahape 
uf  tho  body  which  the 
highly  cnltiTat«d  raws 
Uve  undurgune.  ThcMe 

cliifflT  m  the  pure  and 
Cased  raocfl  of  the  S. 
'tilicMt  type  ;  but  their 
'"mmenoement  may 

i.ltirly  ileteuted  in 
■■   slightly   improved 

"lis  of  the  S.  »cro/a  H(.s, 
'  I-  "  NathusiuB  states     SH,' 

■iliTely   (h.  90.  103),      "*' 
"liicrwiult  of 


"  '  W(  ItawB  d«  StSoeintKL.'  1 70, 

"  Ttnv  wondi'Ub  tie  eogiieil  fnnn 
"P"i«p  glTW  IB  Mr.  S.  aidnejr'n 
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that  rich  and  abunilatit  food,  given  during  yonth,  tends  by 
some  direct  action  to  make  the  head  hroador  and  shorter: 
and  that  poor  food  works  a  contrary  resnlt.  He  lays  much 
Btreea  on  the  fact  that  all  wild  and  'nemi-dometiticate*!  |>igi| 
in  ploughing  up  the  ground  with  their  mnzxleti,  lute, 
whilst  young,  to  esert  the  powerful  muBclee  fixed  to  ths 
hinder  part  of  the  head.  In  highly  cultivated  Ttutx  thil 
liabit  is  no  longer  followed,  and  consequently  the  baeV  li 
the  Mkull  becomes  modified  in  shape,  entailing  other  changM 
in  other  parts.  There  can  hardly  be  a  doubt  that  so  great 
a  change  in  habits  would  aft'nct  the  skull ;  but  it  » 
rather  donbtfnl  bow  far  this  will  account  for  the  grsatlj 
reduced  length  of  the  skull  and  for  its  concave  front.  It  il 
wbU  known  (Nathusius  himself  advancing  many  c 
B.  104)  that  there  is  a  strong  tendency  in  many  domestic 
animals  —  in  bull-  and  pug-dogs,  in  the  niata  cuttle,  in 
sheep,  in  Polish  fowls,  short-faced  tumV)ler  pigeons,  and  ia 
one  varioty  of  tho  carp— for  the  bones  of  the  face  to  bt<oaiM 
greatly  shortenai.  In  the  case  of  the  dog,  as  IT,  Miiller  hi* 
shown,  this  seems  caused  by  an  abnormal  state  of  the  pi- 
mordial  cartilage.  We  may,  however,  readily  admit  tblt 
abundant  and  rich  food  supplied  during  many  generatioBl 
would  give  an  inherited  tendency  to  increascii  size  of  Wy. 
and  that,  from  disuse,  the  limbs  would  become  finer  aii 
shorter,'"  We  shall  in  a  future  chapter  see  also  thst  tli« 
skull  and  limits  are  apparently  in  some  manner  oorrelaWJt 
so  that  any  change  in  the  one  tends  to  affect  the  other. 

Nathnsins  has  remarked,  and  the  observation  is  an  in* 
teresting  one,  that  the  peculiar  form' of  the  skull  and  body 
in  the  most  highly  cultivated  races  is  not  characteristic  of 
any  one  race,  but  is  common  to  alt  when  improved  up  to  tli» 
same  standard.  Thus  the  large-bodied,  long-oared.  EnglitB 
breeds  with  a  convex  iMick,  and  the  small-bodied,  short-ewrf' 
Chinese  breeds  with  a  concave  back,  when  bred  to  the  emu* 
state  of  perfection,  nearly  resemble  each  other  in  the  foTO 
of  the  head  and  body.  This  i-osult,  it  appears,  is  partly  d<* 
to  similar  causes  of  change  acting  on  the  several  racce,  m>J 

'•  Ksthnsiui,  'DJ*  Rmcbb  iIo  Sehwsinii,'  ».  71, 
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jiartly  to  "man  br»Jeding  the  pig  for  ono  sole  purpose,  namely, 
fur  tLe  givutefit  amouut  of  fleuh  autl  fat  ;  so  that  selection  has 
always  tended  towards  one  and  the  sitmc  end.  With  most 
duioestir  animids  the  result  of  seloctioQ  has  been  divergeuce 
of  character,  her©  it  has  been  couvergence." 

The  nature  of  the  foixl  supplied  during  many  generations 

has  apparently  affected  the    length  of   the  intestines ;    for, 

according  to  C'u%-icr,^'  their  lengtli  to  that  of  the  IxAy  in 

the  wild  hoar  is  as  !t  to  1, — in  the  common  domestic  boar  as 

i;i-5  to  1,— and  in  the  Siam  breed  as  IC  to  1.     In  this  latt«r 

breed  the  greater  length  may  be  due  either  to  descent  from  a 

diatinct  species  or  to  more  ancient  domestication.    The  number 

of  mammiB  vary,  as  does  the  period  of  gestation.     The  latest 

authority  aays^'   that  "the  period  averages  from  17  to  2i' 

WBeks."  but  1  think  there  must  be  some  error  in  this  state- 

ineiit:  in  M.  Tessier's  obeen-ationa  on  25  sown  it  varied  from 

I'l  ti.  1-23  days.     The  Eev.  W.  D.  Fox  has  given  mo  ten 

■  fidly  recorded  cases  with  well-bred   pigs,  in  which  the 

iiiid  varied  from  101  to  IIG  days.     Accoi'ding  to  Nathusius 

.    period  is  shortest  in  tlie  races  which  come  early  tti  ma~ 

iity  :  but  the  course  of  their  development  does  not  appear 

>     i"j  actually  shortened,    fur  the   young   animal    is    Ixiru, 

■  l^ing  from  the  state  of  the  skull,  leas  fully  developed,  or 

I  more  embryonic  condition,^'  than  in  the  case  of  common 

iiie.     In  the  highly  cultivated  and   early  matured  raeee 

!■,  toetb,  also,  are  developed  earlier. 

The  'lifference  in  the  nnmlier  of  the  vertebra;  and  ribs  in 
'litfereut  kinds  of  pigs,  as  observed  by  Mr.  Eyton,"  and  as 
;;iv,;u  in  the  following  table,  has  often  been  quoted.  The 
African  sow  probably  belongs  to  the  S.  aero/a  type ;  and  Mr. 


1.47. 


'■  '  Di«  Rmctb  iet  Schweii 
^neinHchwlel,'  a.  IM.  Com] 
't>■^  the  litrur»  nf  Ul<  old  Irish  and 
ihi  nnprnTtd  Irish  br«d£  id  KkharJ- 
•MM'Th.  Pig,*  1847. 

*  QoDtal  by  Itid.  Oenffroy,  'Hiot. 
KiL  (iia..*  tool.  iii.  p  441. 

"  &  Sidnej,  'The  Pig,'  p.  Bl. 

"  'SchminncllMel,'  8.  3.  20. 

"  ■  Pr«.  Zuolug.  .Sot,'  19a7,  p.  23. 
I  ItiTE  Dol  ^itD  the  iiudnl  verlTbrs, 
u  Ur.EyWti  HfsMmemigbtpOMiblj 


hare  been  lost.  I  hHTeudded  togethor 
tbedoniaJ  uid  lumbar  rertebrv,  owing 
to  Prof.  Owhu's  ramarlta  ('JournJ 
Linn.  Soc.  vol.  iL  p.  28)  on  thodifl'er- 
ence  bctwmn  donul  and  lumbal 
vertebne  dejieiidiDg  only  on  thv 
deTelnpment  of  thd  riba,  NcTurthvlcu 
tfae  diffeiepce  in  thi  number  of  thi 

Snnaon  givei  Iho  ouiobfr  of  lumbar 
Tcrtebro?  in  varioiu  pigs;  'ComptM 
Rcndut,'  liiH.  p.  843. 
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Eyton  informs  lue  that,  since  the  publication  of  this  { 
orose-bred  atiimale  fi-om  the  African  and  Gngllsh  race*  « 
found  by  Lord  Hill  to  bo  perfectly  fertile. 
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Some  Bemi-monstrous  broods  deserve  notice.  From  tli» 
time  of  Aristotle  to  the  present  time  solid-hoofed  swine  hart 
occasionally  been  observod  in  various  parts  of  the  worli 
Although  this  peculiarity  is  strongly  inherited,  it  is  lianUj 
probable  that  all  the  animals  with  solid  hoofs  have  descended 
from  the  same  parents ;  it  is  more  probable  that  the  bum 
peculiarity  has  reappeared  at  various  times  and  places.  Dft 
Struthers  has  lately  described  and  figwred^*  the  stnictnM 
of  the  feet ;  in  both  front  and  hind  feet  the  distal  phalimgM 
of  the  two  greater  toes  are  represented  by  a  single,  gtttli 
hoof-bearing  phalanx ;  and  in  the  front  feet,  the  middb 
phalanges  aro  represented  by  a  bone  wliich  is  single  tow»rf» 
the  lower  oud,  but  bears  two  separate  articulations  lowardf 
the  upper  end,  From  other  accounts  it  api^ara  that  » 
intermediate  toe  is  likewise  Bometiraea  aiiperadde<l. 

Another  curious  anomaly  is  offered  by  the  appendsgW 
deeorilied  by  M.  Eudes-Deslongchamps as  often  characterieillg 
the  Konaandy  pigs.  These  ajipenduges  are  always  attoohtJ 
to  the  same  ai»t,  to  the  comers  of  the  jaw ;  they  are  cylin- 

soph.        bl 


Our.  m 


driciL  ■boat  thiva  indbw  bk  lifclfc.  a 

ud  with  s  peodl  cf  I       ~ 

«de  ^  tiiej'  Iikts  * 

ndiud  ntnaeln:  th^  « 

adnoT  tfa*  Gmvot  on  oae  sAft  i 

Iken  oi  tbs  gMmt  old  ^  IriA  GnvlMMBid  fi^:' 

OB  Bt«t«g  thst  thcT  OCT— WimllT  mp^eu-  is  all  tbe  l^eg^aied 
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ue  not  rtrictiy  inherited,  tor  tbej  occor  <v  UI  in 
of  tbe  Buns  litter.**     Am  mo  wild  |i^  ate  known  to 
•logooB  mppeadaigea,  we  have  »t  pRMnt  no  kmou  to 
tbat  tixii  *p|ie»i»aee  m  doe  to  n«enio«;  »ili|  if 
^  we  Are  (aned  to  admit  that  »  aotnewlat  aam- 
^  .^pparmtljr  vaele«,  ■tiBcture  naj  he  nddeolj 
witboiit  tfa«  kid  of  aelectioB. 
TcnMrkable  Cm*  that  the  bous  of  dl  domnticated 
KTB  moob  ahorta'  tusks  thaa  wild  boais.     Ifanr  facts 
kt  with  many  aaimalii  the  8tat«  of  the  hair  is  moch 
bf  expomie  to,  or  protectioa  from,  idimate ;  and  m 
•M  that  the  rtate  of  the  hair  and  teeth  are  ooirclatod  in 
I  TwUih  dogs  (other  analogona  fiw^te  will  be  hereafter  giTen), 
we  not  Tenture  to  annaiee  that  the  redoctitHi  of  the  tasks 

I  ■  M*  ■  [MMitch«ni>,  '11*-  -Flit.,  thrir  Origin.  *t,M84T.  p.  30 
I  ■■•  *•  k  fct.  Liu.  dc  !C<itBnJi>,'  S.thBBiB. '  Die  Buen  <1m  SebwiISB.* 
1  ^  rJL,  1H2.  p.  4L     BkkinbM,       IM3,  ^  W.  ^ 


in  the  domcetic  boar  is  related  to  his  coat  of  bris£le8 
diuiniBhed  from  living  under  shelter  ?  On  the  otbn 
ns  we  shall  immediaiuly  see.  the  tusks  and  bristles  re 
with  feral  boars,  ivhi<.-h  are  no  longer  protected  fro 
weather.  Tl  is  not  surprising  that  the  tusks  should  b 
nSeoted  than  the  other  leeth ;  as  parts  developed  to 
as  BMXindarr  sexual  characters  arc  always  liable  to 
variiition. 

It  is  a  well-known  fi«;t  that  the  joung  of  wild  Eq: 
and  Indian  pigs,**  for  the  first  six  months,  are  longitud 
banded  with  light-colonred  stripes.  This  character  ger 
diaappears  under  domestication.  The  Turkish  domeatii 
howv\-er,  have  striped  young,  as  have  those  of  Weetj 
"  whatever  may  be  their  hue;""  whether  these  latte 
licloiig  to  the  aaine  curly -haired  race  as  the  Turkish  t 
1  do  not  know.  The  pigs  which  have  run  wild  in  Ja 
and  the  setni-fentl  pigx  of  New  Gianada.  both  those  ■ 
an<  blai-k  aud  thoec  which  are  black  with  a  white  liand  i 
thi^  fiUtinoch.  often  extending  over  the  back,  have  t 
this  alK^riginal  efaantcter  and  produce  longitudinal 
yiiung.  This  is  likewise  the  case,  at  least  oocasiotu 
thi>  uei^leetod  pigs  in  the  Zambesi  settlement  on  t 
Afiicfc," 


inal^^ 
dotuU 
ath^ 


"  D.  Jnhawa'f  ■  Skotcltn  nf  Indna 
F\M  S|H<rtp,*  Ik  STS.  Mr.  Cn^ntari 
ttrurnu  ID*  Ui*l  Ui-!  luiT  fart  hntJs 
pwil  «)lh  lll«  mid  figf  of  ihr  Hilar 

"  Vht  THttiih  )ii|r>>>iv  [temUHt, 
■  Mammal ^'ci^*  l»KK  ^  .l!i>I.  Fnr 
Ihw  «t  WKi|ih>lk,  •«  RtiJianlm'i 
'■In,  lb*lr  (VlRia,  tw..'  l!U7.  p.  4t. 

(olnf  uul  RilKiirii^  lUiviiHDti  oa 
hn>l  |>lffm,  »  Ki>iiUa,  la  ■  M^m.  prt- 
wal^   luu'  M\wt  A.nt-  •   "•-■  ' 


1  Saniu  1  I'JUmL,' 


I,  IS  3W.  It 
il  tw  ntwr\-*J  that  kit  trtomt 
<i»«  Mul  njinljf  h>  irul;  t*ml  i^pj 
Iml  lu  |>l|(  (vat  Intrnluord  itlti  lh> 
niuatry  n.l  IItI«(  Ib  k  hilf^irild 
•l«l*.  f«T  thi  truly  r<nl  fAf  of 
Jain*lM,  a*  U.«B>V  ■Sojnure  ta 
JmmIm,'    lUl,    |>,    M01    Md    Old. 


Hntiilton  Smith,  in  'Xat.  U 
tnL  U.  p.  9X  Wjtb  retpMt  ta 
(rf  LiTinptoDc't  'EipRlitina 
Zambni.'  IS65.  p.  153.  IV 
prrciH  lUtcmrat  with  rtspMt 
t<uk>  of  iht  W«t  ladiu  r«r>l  t 
b*  P.  UhU  (qaotcU  by  liouUa; 
thii  iDtliar  tttribnlH  the  K 
tboc  pigi  i«  deswut  rrom  i  da 
xlivk  irbirli  he  siw  in  SfHia.  Xl 
Sniivui.  K.X.,  b>dain}il>  oppraU 
of  abMrvin;;  the  wild  pifji  <m 
-  itheFilkludi;  andheil 


mbled  wiU 


vith  bijiitly  ridged  b 
tuskf.     The  pi^irhich 
la   thr    proTincc    uf   BaeoiM , 
(Rragfcr.  'Siii([rthi«re,'  t 
D>a  n»rlfll  to  the  wiM 
BUinrill.    (-0>t«ognphi^4 
nfa*  lu  two  (kvU*  of  '— ^" 
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The  common  belief  tb&t  all  domo«ticated  animals,  when 
tiey  mn  wild,  revert  completely  to  the  character  of  their 
parent-stock,  i§  chiefly  founded,  aa  far  as  I  can  discover,  on 
Itral  pigs.  But  even  in  thia  case  the  belief  is  not  grounded 
on  Biifficient  evidence;  for  the  two  main  tj-pcs,  namely.  S. 
tertifn  and  inrfi'iTM,  hnve  not  been  distingnielied.  The  young, 
as  we  have  jnsl  seen,  reacquire  their  longitudinal  stripes,  and 
the  boare  invariably  reassume  their  tujika.  They  revert  also 
in  the  general  shape  of  their  bodiea,  and  in  the  length  of 
their  1^^  and  niuzzlee,  to  the  state  of  the  wild  animal,  as 
■night  have  lieen  expected  from  the  amount  of  exercise  which 
tliey  aro  conipelled  to  take  in  search  of  food.  In  Jamaica  the 
feral  pigs  do  not  acquire  the  full  size  of  the  European  w-ild 
fcow,  "  never  attaining  a  great«r  height  than  20  inches  at  the 
aliuulder."  In  various  countries  they  reassumo  their  original 
loistly  covering,  bnt  in  different  dogroea,  dependent  on  the 
oliuate ;  thus,  according  to  Itonlin,  the  semi-feral  pigs  in 
the  hot  valleys  of  New  Granada  are  very  scantily  clothed; 
wlipreaa.  on  the  Paramos,  at  the  height  of  7000  to  8000  feet, 
thoy  acquire  a  thick  covering  of  wool  lying  under  the 
IriHtles.  like  that  on  the  truly  wild  pigs  of  France.  These 
pigB  un  the  Paramos  are  small  and  stunted.  The  wild  boar 
of  India  ie  said  to  have  the  bristles  at  the  end  of  Its  tail 
•tranged  like  the  plumes  of  an  arrow,  whilst  the  European 
tioar  has  a  simple  tuft ;  and  'it  is  a  curioua  fact  that  many, 
W  nut  all.  of  the  feral  pigs  in  Jamaica,  derived  from  a 
Spanish  stock,  have  a  plumed  tail.^*  With  reapect  to  colour, 
feral  pigH  generally  revert  to  that  of  tbe  wild  boar ;  but  iji 
wriaiu  parts  of  S.  America,  as  wo  have  seen,  some  of  the 
•^■lui-feral  pigH  have  a  curious  white  band  across  their 
-'  iioachs;  and  in  certain  other  hot  places  the  pigs  ai*o  red, 


i  this  colour  has  likewise  c 


ionalty  been  observwl  in 


rat  (run  FnUgonia  br  Al.  il'Orbignr, 

lieT,  mail  il  Mt  prexgua  tout  cir.  at 

>*d   be   tUbM   tbtt    thej    have   the 

pimt-ftre  un  peu  ]ilu>  ramaas^  dans 

ontptUlelrTatiunvfthevildKiirflpeaD 

■es  runnin." 

»  Gn»e-<  '  Jumaid,'  p.  386,  with  :, 

1  li..  omiU  Bt  plux  niiu.ss«E."     He 

qi.otBtic.li  rr<.iD  Williamson'^  -  OricnUl 

-  -TS  iIm.  U,  Ihe  skin  af  a  foral  pig 

Field   Sp<>rt«.-      Al».  Col.    UnmiltOD 

■■  u,  Sftrth  AiBCTica,  Bod  wy«,  "il 

Smith,  ia  '.Viitnraliit  Librarj,'  toI. 

^■.^.nlbl.  tont  &  ful  i  UB  petit  «»Dg- 

ix-p,  M. 
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the  feral  pigs  of  Jamaica.     From  theeo  seveml  fticts  we  M 
that  with  jiiga  when  feral  there  is  a  strong    tendenoy  tl 
revert  to  the  wild  typo ;  but  tliat  this  teudenoy  ie  largtQ    i 
govemod  by  tho  uature  of  the  climate,  amount  of  eien'^ 
and    other    canses    of    change    to  which    they   have  1 
subjected.  , 

The  last  ]K>int  worth  uotice  is  that  we  have  unuBnallyi^  - 
evidence  of  breeds  of  piga  now  keeping  ijetfoctly  1 
have  been  formed  by  the  crossing  of  several  distinct  h 
The  Improved  Essex  pigs,  for  instance,  breed  very  tmuj  ' 
there  is  no  doubt  that  they  largely  owe  their  present  excelltd 
qualities  to  crosses  originally  made  by  Lord  Western  withdl 
Neaixilitan  race,  and  to  subsequent  crosses  with  tho  Berbriiirt 
breed  (this  also  having  been  improved  by  Neapolitan  ci 
and  likewise,  probably,  with  the  Sussex  breed.""  In  breed! 
thus  formed  by  oomplei  crosses,  the  most  careful  and  a 
mitting  selection  during  many  generations  has  been  found  loli| 
indispensable.  Chiefly  in  oouaec[uence  of  so  much  cnMOBg 
some  well-known  breeds  have  undergone  rapid  changes ;  lii 
necording  to  NathusiuM,'"  tho  Berkshire  breed  of  1' 
different  from  that  of  It^lO;  and,  since  this  latter  period.^ 
least  two  distinct  forms  have  home  the  same  name 


Domestic  cattle  are  certainly  the  descendants  of 
onowiidfonu,  in  the  same  manner  as  has  been  shown  to' 
case  with  our  dogs  and  pigs.     Naturalists  have 
made  two  main  divisions  of  cattle :  the  hnmped  kinds  il 
ing  trojiical  countries,  called  in  India  Zebus,  to 
specific  name  of  Boa  indicvt  has  "been  given  ;  and  the 
non-bumped  cattle,  generally  included  under  the 
Bu8  laurut.     The  humped  cattle  were  domesticated, 
be  seen  on  the  Egyptian  monuments,  at  least  as  early 
twelfth  dynasty,  that  is  2100  b.c.     They  differ  from 
cattle  in  various  osteologioal  characters,  even  in  a  great* 


THEIR   I'ARENTAOE. 
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mling  to  Butimeyer,"  than  do  the  fosBil  &111I 
European  species,  uamcly,  Bo»  priml'jeniut  and 
each  other.  They  differ,  alsc),  as  Mr.  Blvth," 
particnlarly  attended  to  this  eahjcct,  remark  in 
iGgnration,  in  the  shape  of  their  ears,  in  the  point 
dewlap  commences,  in  the  typical  carvatnre  of 
□  their  manner  of  carrying  their  heads  whe^i  at 
ordinary  variatione  of  colonr.  especially  in  the 
ience  of  "  nilgau-like  markings  on  their  feet," 
one  being  bom  with  teeth  protruding  through 
1  the  other  not  bo."  Tliey  have  different  habits, 
CO  is  entirely  different.  The  humped  cattle  in 
Idoni  seek  shade,  and  never  go  into  the  water  and 
knee-deep,  like  the  cattJe  of  Eurc'pe."  They  have 
L  parts  of  Onde  and  Rohilcund,  and  can  maintain 
in  a  region  infested  by  tigers.  They  have  given 
ly  races  differing  greatly  in  size,  in  the  presence 
ro  humps,  in  len^h  of  horns,  and  other  respects, 
same  up  emphatically  that  the  humped  and  bnmp- 
must  be  considered  as  distinct  species.  When  we 
number  of  points  in  external  structure  and 
.ependently  of  important  osteological  differences,  in 
r  differ  from  each  other ;  and  that  many  of  these 
not  likely  to  have  been  affected  by  domestication, 
hardly  he  a  doubt,  notwithstanding  the  adverse 
sinue  naturalists,  that  the  humped  and  non-humped 

be  ranked  ae  specifically  distinct. 

iropean   breeds  of  humpless    cattle  are   numerous. 

IjOw  enumerates  19  British  breeds,  only  a  few  of 

identical  with  those  on  the  Continent-     Even  the 

lUtDel  ial&nds  of  Guernsey,  Jersey,  and  Aldemey 


rana    itr    PrahlbaateD,' 

>,    US,    333.      3te  bJbo 

lUHiUiw,  in  '  M^m.  <!ii 

.  Km.,'  tool.  I.  p.   172; 

I   bidare,  in  '  Hiit.  Nat. 

lii.  p.  69.    V»«y.  in  hi) 

"     of  the  Oi  Tribe,'  1651, 

Ih*  Mbn  hu  roar,  aad 

fiw,    ia«r»l   »ortebrir. 

Rnwd  tb«   riba   tithar 


thirteen  or  fnurteeD  In  nunihsr ;  jvr  a 
Dcite  in  -Indian  Field,'  IHAB.  y.  42. 

"  'The  Indian  Field,'  1B58,  p.  7*. 
«heT«  Ut.  Bljtb  gina  bu  *athoritiri 
with  rwpt-ft  to  the  lami  hnnpnt 
cattle.  PlEkering,  alio,  in  hia  >IUe*a 
or  Han,'  1850,  p.  ST4.  nolicoa  th* 
pecnliar  p-unl-like  characlor  at  the 
ruiec  of  th«  humped  cattle. 

a  % 


of  these 
eedfl 


[io88C(w  their  own  enb-breeds :  **  and  thcee  agnin  diflei 
tlie  cattle  of  the  other  British  isIandB,  such  as  Anglese 
Ibeweetern  isles  of  Scotland.  Desmarest,  who  paid  ntt 
to  the  subject,  describes  15  French  races,  excluding 
varieties  and  those  imported  from  other  conn  tries.  In 
parto  of  Europe  there  are  several  distinct  raw*,  ench 
piile-ooloared  Hungarian  cattle,  irith  their  light  ani 
Htcp,  and  enormons  horns  Bometimes  measiu-ing  »lioi 
fcot  from  tip  to  lip :  ^^  the  Podolian  cattle  also  are  r«nift 
from  tlie  height  of  their  fore-quarters.  In  Ihe  most 
work  on  Cattle,'*  eugTavinga  are  given  of  fifty-five  Era 
lireeds :  it  is,  however,  probable  that  several  of  these 
very  little  from  each  other,  or  are  merely  synonyma.— 
not  be  imppoMMl  that  numerous  breeds  of  cattle  ec 
long-civilized  countries,  for  we  shall  presently  see  ti 
kinds  are  kept  by  the  savages  of  Southern  A&ica. 

With  respect  to  the  parentage  of  the  several  European  ' 
we  alroad;  Icnow  mui^h  from  Nilsson's  Slemoir,"  and  more  eq 
from  Riitimoyor'fl  works  and  those  of  Boyd  Dawkios.  Two  o 
sjiocies  or  forms  of  Bob,  closety  allied  to  fitUI  living  domeatio 
have  bci^n  found  in  the  more  recent  tertiary  deposits  or  u 
pnihisloric  remains  in  Europe.    Following  Riitimeyer,  we  lia 

hos  priinii/eniuii.  —  This  magnificent,  well  known  spedi 
domes tica toil  in  Switzerland  during  the  Neolithic  period;  e 
this  early  period  it  varied  a  little,  having  apparently  been  < 
with  other  races.  Some  of  the  larger  races  on  the  Continent 
Friunlniid.  Ac,  and  the  Pembroke  race  in  England,  closely  ra 
in  essential  structure  li.  primigenii't,  and  no  doubt  are  its  <: 
dftiita.  lliis  is  likewise  the  opinion  of  Ntlsson.  Bos  prim 
oxlstol  AS  a  wild  animal  in  Ctesar's  time,  and  is  now  Ben 
though  much  degenerated  iu  size,  in  the  park  of  Chillinghai 
I  am  informed  by  Professor  Rutimeyer,  to  whom  Lord  Tud 
seut  a  skull,  that  the  Chillinghom  cattle  are  less  altera^B 
true  primlgeiiius  type  than  any  other  known  breed."        ^M 

"  Mr.   M.   L  Mnr<,iiAii.l,  in    'Tba  siiorr  GpH.    du    Bvaf,'   nR 

Tlni.^-Jaiio2!lnl,  18M.  Kig.  63  b  Itiit  of  th«  PodatlH 

»  VuBj,  ■  Diliontiani  nf  Ihi  Oi-  "  A  UwuUtlan  SppMrcd  I 

Trlbn,   p.   IJ*.     BracflV  *  lluntsr)'.'  pirUiu  tbi'Aniwls>iid  Maf. 

1S3I,  h.  94.     Tli«  HaoprUn  »ttli  HItt.,'  -2iid  teriia,  ml.  '      '" 

dmo-nS.     •oonnliiia     to     KilMuicYfT  ■  Sn, «]».  EilUlDi 

f-]!Hhin*DKDr<>|i.UiiidH,' 10li«,l.  13  pnl,  Gm'           *"'  ' 

"  Uoll  mi  Onyot,  'U  Conaii*- 
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:l. — This Tioy  distiuet  speein 
■  ir  with  itie  legs     Acearding 

ls  -  11  was  iuu-i-aoet'i  u  ■  domwtinted  »aa~  "' 

s  Tery  cuij  poiod,  sod  smpbtd  food  to  tkc 

"    Some  raOMiiM  likTe  been  nand  in  Intaitd  in  ocrtaia 

i^f  vhhh  the  'btcs  are  beliered  to  le  froB  813-933 1^*= 

---— "-  "^--*  !bnu  in  »  duneXkated  condftioa  in 

-  -St  pvt  of  Oe  NeoUtfedc  period.    Pro. 

J  le  tlMt  the  VcUiaul  Hvkland  cntUe 

. :  aa  likevtK  is  the  «H^  ■eoording  to 

-  xi^tjuc  Swiss  fareedc    Tbew  Utter 

I  !:cbVpre7  to  bUckiBb^irovn, 

t  ■■  lit  they  h«»o  BO  pure  while 

1  ihe  Highlands,  on  Uie  olher 

...Ito  B.  longi/ruHt, 

MnkiDSiisidaitiaU 
<  T.  Both  CO  existed 
.1    .  ;..  ..  ■J,*'  and  both  hftre 

a  lo  int  in.-n  cr.iiiinit''.-^"  Su.-.'im  lieiieree  that  his 
■  nny  be  the  punit  at  the  mountain  i^ttle  of  Norway, 
I  m  tai^  protnbeiaRoe  on  the  skull  betwet^  the  base  of 

As  Fiwfeanr  Owen  and  others  believe  tliAt  the  Scotch 
Bkttle  sra  descended  frLim  his  II.  Imujifrviu,  it  is  worth 

a  <BpaMe  jadp»  **  has  remarked  that  be  saw  no  <attlc 
I  V3n  Uie  Highland  breed,  bnt  that  they  more  nearly 
ths  Unroafihire  breed. 

irbolfl  WG  may  conclude,  more  especially  from  the 
I    of    Boyd    DawUns,    that    European    cattlo    are 

.'hlHatolvfu.'tDio  Lp.  Animal    Ecnuiu,   lia.    Kviml     Irub 

V\     With  r«p«t  l-.  B.  AradcDij,'  1860,  p.  29.     Abu  '  Pruc 

MamiMtyer*!  'Ziiaoa  ofK.  Iruh  AraduDj,'  1858,  p.  48. 

ai,*lW«,t.:M.  "  ■LectivtiRafallutiintiDoofO. 

i  DiwUni  oa  Uie  Britlih  BHuin,'    Mn    Sod,    185(>,    p.    4. 

•Jnnul  of  Ifac  Gnlog.  'Bntiil)  Fwil  Hunoult.*  p.  MS. 

»«7,f.I82.    AIjo-Pmc.  "  NiU»n,iB'.4aial.«id  M»g.  "f 

r  HudiMtcr,'  .S.n.   1*.  .S»t.  Hiit.,'  1849,  roL  it.  p.  354, 

Cnt  Hullng,'  I8T5,  p.  "  5«  W.  R.  WiUc.  ut.npn ;  uJ 

«r.  Blrthe,  ia  '  Proc.  Irith  Aodfrav," 

t  PkMuMax  MammiJia,'  Uarch  Stb.  1864. 

■hi«*'Bil<^'A.SuiJf<ml,  •*  UiDg".    'Toor    in    Sorwiy,'   p. 
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descended  from  two  epeciee ;  and  there  is  no  impmlMVilit]' 
in  this  fact,  for  the  genua  Boa  readily  yields  to  dompsticalina. 
Bcsidefi  these  t^o  spocies  oud  the  zebu,  tho  yak,  the  ganl, 
and  tho  ami  *'  (not  to  mention  the  bufialo  or  genua  Bubalntt 
have  been  domesticated ;  making  altogether  sis  spccio*  *f. 
Bos.  The  zehit  and  the  t'wo  European  species  are  now  uitinel 
iu  a  wild  state.  Although  certain  races  of  cattle  wot 
domesticated  at  a  verj'  ancient  period  in  Europe,  it  doe*  BO* 
follow  that  they  were  first  domesticated  here.  Those  wit 
place  much  relianoo  on  philology  argue  that  they  were  imported 
from  the  East."  It  is  proliable  that  they  originally  inhaUtai 
a  t«m|>eFate  or  cold  climate,  }>ut  not  a  land  long  covered  wift 
snow;  for  our  cattle,  as  wo  have  seen  in  the  chapter  oB 
Horses,  have  not  the  instinct  of  Bcmping  away  the  «now  tt 
got  at  the  herbage  beneath.  No  one  could  behold  the  m»gi* 
fii^ntwild  bulls  on  the  bleak  Falkland  Islands  in  thesoutheni 
hemisphere,  and  doubt  alxiut  the  climate  being  admirablj 
suited  to  them.  Azara  has  remarked  that  in  the  temiiifittt 
regions  of  La  Plata  the  cows  conceive  when  two  year*  oldi 
whilst  in  the  much  hotter  country  of  faraguay  they  do  w» 
oonoeive  till  three  years  old;  "from  which  fact,"  S8  he 
"  one  may  conclude  that  cattle  do  not  succeed  so  well  in ' 
□ouiitries."  " 

Sn»  primigenu*  and  UmgifToittt  have  been  ranked  by  neitqT 
all  palawntologists  as  distinct  species;  and  it  would  notbl 
reasonable  to  take  a  different  view  simply  because  thw 
domesticated  descendant*  now  intercroes  with  the  utmo^ 
freedom.  All  the  European  breeds  have  so  often  been  aomA 
both  intentionally  and  unintentionally,  that,  if  any 
Hty  had  ensued  from  such  unions,  it  would  certainly  haft 
been  detected.  As  xebus  inhabit  a  distant  and  much  hottc 
region,  and  as  they  diffor  in  so  many  characters  from  OB 
European  cattle,  I  have  taken  pains  to  ascertain  whethfT  tlii 
two  forms  are  fertile  when  crossed.  The  late  Lord  Fowl* 
imported  some  zebus  and  croBsed  them  with  common  «tfl* 
in  tihropehire ;  and  I  was  sHHured  by  his  steward  that  th 


"  Uid.   GtnStoy   SainUHilurF, 
■  Hilt.  Nil.  Gia.,'  torn.  iii.  96. 
"  IJem,  toin.  iii.  pp.  82,  61. 
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etw  tirwl  ■ntniitlB  whs  perieerfy  ftxtfle  «i&  b«fc  fai^M- 
Mocks.  Ut.  Oyth  iatot^  ma  dtf  m  l^m  krfan^  «iik 
vsrioDs  pTopartiona  of  d 

wi  Ur.Uy  Ail  u>  be  k 

■ptoHi  «r«  •lluwt.ll  (o  Imcd  fn^  trnf-tAu.    VmC  «f  tk» 

Battle   w-bi«fa    were    fint  iBtraAKBl    mte    Ti^Maaft  w«« 

tiniupod.  M>  that  Kt  oas  tuoe  tkovMsdi  af  ovnHi  iBiMiU 

exvtcd  than ;   ud  Mr.  B.  OTEoOn  Vm«».  ILA-  vntn  •* 

tiMt  frora  TaouaU  tba<  be  hm  mtv  hcwd  of  uj  MsiSi7 

luring  lj«ea   obaemd.      B«   kiaaeif  fatilj    poHeHeA  a 

nioreodicroHBd  attla,  ud  all  wae  pafatlj  CertOo;  a» 

ii  MO,  that  ho  caaoot  nwiMliii  evm  a  VBgle  «o«-  bilmg 

j1v«.    Tbeae  Mmal  &c«i  aAvd  aa  iaqnvtiat  uaifa»a 

:i  ..f  the  PaUmoMa  iliiKiiiiii  Ihal  Ihii  iliiiailaiili  iif  iiiiiJia 

:'  li  wlim  firet   ilumeaticattd  woald  if  aamai  bar*  baen 

ill  pmlitttiility  in  aonw  degree  atwifci,  lecoMB  ptrfcctly 

:'il..<  after  a  loDg  conrae  of  doMMsticataoo.     Ih  *  fktan 

.iior  wo  shall  see  that  Uua  doctnne  thiuwa  taate  light  on 

iiSralt  Bnbject  of  HTbndiara. 
I  hivc  a]lii>l«d  Ui  the  cattle  ia  fliiniB^uutt  Fkrk,  which, 
inliti)!;  ti>  Bvtitnejcr,  have  been  t«ij  little  changed  froat 

<  B«t  jtrimigemimM  tTpe.  Tfaia  pufc  M  eo  andent  that  it  ib 
I'  rml  to  Id  a  nconl  of  the  jt^r  1220.     The  ciattle  ia  tbsir 

'  -'iiicU  and  habits  are  trrilj  wild.  Thej  are  white,  with 
'  inside  of  thL<  i-aiH  reddish-browiL.eT««  rimmed  with  blade. 
luJes  brown,  Uoub  blsok,  and  honia  white  tipped  with 
.-k.  Within  a  piriod  of  thitty-lhie*  yeais  alxxii  a  i<xen 
>^>^l  were  bom  with  "brown  and  blue  spots  upon  the 
<"lu  or   nm-kBi    but   th«ae,    together   with  any  defe<.-tiT% 

<  »]■]■,  were  alwAvs  destroyed."  According  to  Fewick. 
->ut  the  year  1770  some  calres  appeared  with  block  eare; 

'   '  ihnHt  were  aUo  destroyed  by  tbe  keeper,  and  bWk  taie 

'  >'>>  not  riinoe  riiappfared.      The  wild  white  catilo  in  ibe 

<':k»t>f  llamilbm'ii  patk,  where  I  have  heard  of  the   birth 

'  >  Usek  culf.  nm  wiid  by  I*ni  Tankerville  to  be  inferior  to 

■«-  at  lliillitigliain.     Tbe  eallle  kept  until  the  year  1780 

'y  ^hr  ]>i]kc  of  ynoensberry,  but  now  extinct,  bad  their  ears, 

L   niDala,  fend  oibita  of  the  eyea  black.      Those  which  have 

I  "  W«llb«,  '  Dm  RLiwlvi«h,'  1817,  t.  30. 
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exiwted   rrom  time  iniiuwnorial  at  Chartley,  closely  r 
the  cattle  at  ChillingliRin,  Init  are  larger,  "witli  wm 
differeiiL*  in  the  colour  of  the  eara."     "  Tliey  freqnently  ti 
to  hccome  entir'ely  blaek  ;  and  a  singiilar  Biiperstition  prevt 
iL  ihe  vicinity  that,  when  a  black  calf  is  bom,  some  calaii%l 
impends  over  the  nohlo  house  of  Ferrers,      All  tlio  Ui^l 
calves  are  deairoyed."     The  cattle  at  Burton  Coii8t«bIe  id 
YorkBhire,  now  extinct,  had  ears,  muzzle,  and  the  tip  of  ll 
tiil  black.     Thofie  at  Gisbume,  also  in  YoikHhire,  are  said  1^1 
Bewick  to  hiive  been  aometimci  without  dork  miizzle«,  v 
thu  iiiaide  alono  of  the  ears  brown  ;  and  they  are  elaewba 
said  to  have  been  low  in  stature  and  hornless." 

The  several  abovc-speoified  differences  in  the  park-(«tllfel 
slight  though  they  be,  are  worth  recording,  as  they  i^owtti 
animals  living  nearly  in  a  slate  of  nature,  and  exposed  V 
nearly  unifoitn  conditions,  if  not  nllowod  to  roam  fj-eelyal 
to  cross  with  other  herds,  do  not  keep  as  uniform  t 
wild  animals.     For  the  prei^ervHtion  of  a  uniform  ohai 
even  wilhin  the  name  park,  a  certain  degree  of  selection-^ 
if,  ihe  destruction  of  the  dark-coloured  calves — is  ftpjM 
Deceasai  y. 

lioyd  Dawkins  believes  that  the  park-cattle  ftre  dea 
from  ancienily  domesticated,  and  not  truly  wild  t 
and  from  ihe  occasional  appearance  of  dark-colonred  fl 
it  is  improbable  tliat  the  aboriginal  Bo» primigemut-wMM 
It  is  curious  what  a  strong,  though  not  invariable,  ti 
there  is  in   wild  or   escaped  cattle    to  become  white  <| 
coIonrL'd  ears,  under  widely  different  conditions  of  IJ 
the  old  writers  Boclhius  and  Leslie''  can  be  tinata 


"  1  am  mticli  indeblod  to  tba 
ftiatBl  tsrl  of  T»nl(erTille  lor  ipfor- 
luttioD  abuut  his  mild  caUle;  nnd  for 
tbr  tkull  which  wu  ti^nt  to  Prof. 
Killitnefcr.  Tha  fullest  acuiunt  uf 
the  ChiJIingham  cacUe  it  given  b/ 
Mr.  Himlinninh,  Ivgcther  with  a 
ktur  t>y  the  laU  Lonl  Tunkcrrills, 


1  Utg.  uf  N 


.  Kiat 


niL  ii.,   1830,  p.  374 
•<jiiiulrup«la,'  Quel  edil.,  1791,  y.  'Jj, 
aote.     With  retpect  to  thom  of  the 


Duk<  of  Queonaben;,  tee  F 

'Tout  inScoil«tiJ."p,  loe.   " 
of  CbnrtlDj.  «M  Law'*  'Dm 
Anlmalt  of  BtIU'id,'   lBU,ji 
For  thot*  of  (tiaburna,  tm  S 
■  C^itdrupodk,'  and  *  Enc]rdop.ijj 
Sj"irt».' ji.  101.  3 

«  B..cthiii«   mu    bnrn    !».■ 
'AnnnlH  nixi  Ua^.  of  KiL  HkC^H 

p.'424. 


!  of  the  cattle  are 

IVmr  hunilred  uattle 

sarly  record 

1  having  been  de- 
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v-'-AlI  cattle  of  Scotland  were  whito  and  furnished  with  a  great 
iiii.nc- ;  hut  the  colour  of  their  oars  is  not  mentioned.  In 
i^.ii.'K."  during  the  tenth  century,  i 
■  i.ribcd  as  being  white  with  red  ears. 
■  .us  cmlininxl  were  sent  to  King  John; 
"Inaks  of  a  hundred  cattle  with  red  e 
tiiniided  as  a  comjK<iisation  for  some  ofieDi^,  hut,  if  the  onltle 
"L-ro  of  a  dark  or  black  colour,  150  wore  to  !«  presented, 
'I'lit-  bUck  Ciittle  of  North  Wales  apparently  belong,  as  we 
have  -Keen,  to  the  small  lonijifront  type :  and  as  the  alter- 
HBlive  was  offered  of  either  150  dark  cattle,  or  100  white 
"^tde  with  red  ears,  we  may  presume  thiit  the  hitter 
IV  "re  the  larger  beasts,  and  probably  belonged  to  the 
i'lrailjenfu*  typo.  Youatt  lias  remarked  that  at  the  present 
I'v,  whenever  cattle  of  the  short-horn  breed  are  white,  the 
xtremities  of  their  ears  ore  more  or  lees  tinged  with  red. 
Tbe  cattle  which  have  run  wild  on  the  Pampa-.  in  Texas, 
iii'l  in  two  paits  of  Africa,  have  become  of  a  nearly  uniform 
..irk  brownish-red,"  On  the  Ladrone  Islands,  in  the  Pacific 
■ '  '-im,  immense  herds  of  cattle,  which  were  wild  in  the  year 
■■-!l,  are  described  as  "milk-white,  exct-pt  thoir  eais,  which 
I"  {jeneniUy  black.""  The  Falkland  Islands,  situated  far 
"iiii.li,  with  all  the  conditions  of  life  as  different  as  it  ia 
;  "v-iible  to  ooQceivo  from  those  of  the  La4rones,  offer  a  more 
::iri.'r«stiug  case.  Cattle  have  lun  wild  tlioie  dunug  eighty 
"  Qiiioty  years ;  and  in  the  southern  districts  the  auimalH 
II"  mostly  wliito,  with  tlieir  feet,  or  whole  heads,  or  only 
■iMreata  Mack;  but  my  informant.  Admiral  Siilivan,''"  who 
I  11^'  resided  on  those  islands,  does  not  believe  that  they  ars 
'IT  jiurely  white.  So  that  in  those  two  archipehigos  wo  see 
'  ■■.^\  the  cuttle  tend  to  become  white  witli  coloured  ears.  In 
'Ikt  parts  of  the  Falkland  Islands  other  colours  prevail : 
'■■Jit  Tort  rieoBaiit  brown  is  the  common  tint;  round  Mount 

-'  Toiutt  nn  Cattle,   18^14,  p.  48:       gun/,'    lom.     ii.     [>.     361.       Ainia 


*  Attn,  'QuadtupUet  da  Para-      ]ihl«t  on  the  Filklmd  hluuU,  p,  94. 
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Ufborn,  about  half  the  animals  in  some  of  ihe  lierrlg  wnt 
lead-  or  luouse-ccilnured,  which  (elsewhere  is  an  unusual  tinL 
Theiio  latter  cattle,  though  generally  inhabiting  hi);h  lani, 
breed  about  a  montli  earlier  than  the  other  cattle;  anil  ihi) 
cdroumatance  would  aid  iu  keeping  ihem  distinot  and  in  pa- 
potuating  a  peculiar  colonr.  It  is  worth  recalling  to  budI 
that  blue  or  lead-coloured  marks  have  oecamonally  appewiJ 
on  the  -white  cattle  of  Chillingham.  So  plainly  Jiffpreot 
were  iho  colours  of  the  wild  herds  in  different  parts  of  tin 
Falkland  Islands,  that  in  hunting  them,  as  AduiinJ  SaliTtt 
informs  mc,  white  spots  in  one  district,  and  dark  spots  ift 
another  district,  were  always  looked  out  for  on  tlie  diabuit 
hills.  In  the  intermediate  districts,  intermediate  roloun 
prevailed.  Whatever  the  cause  may  be,  this  tendency  iii  tfct 
wild  catllo  of  the  Falkland  Islands,  which  nre  all  descended 
from  a  few  brought  from  ha  Plata,  to  break  up  into  b«adi  of 
three  difierent  colours,  is  an  interesting  fact. 

Returning  to  the  several  British  breeds,  the  conspicuon* 
difference  in  general  appearance  between  Short-homs,  Lou^ 
boms  (now  rarely  seen),  HerefordH,  Highland  cattle,  Aldw- 
neys,  Ac,  must  be  familiar  to  every  one.  A  [>art  of  thii 
difference  may  be  attributed  to  descent  from  primordiallj 
distinct  species ;  but  we  may  feel  sure  that  there  has  hwa 
a  considerable  amount  of  variation.  Even  during  the  K*o- 
lithio  period,  the  domestic  cattle  were  to  a  certain  extort  | 
variable.  Within  recent  timex  most  of  the  breeds  have  beta  i 
iiiodified  by  careful  and  methodical  selection.  How  stTonglf  I 
the  characters  thus  acquired  are  inherited,  may  be  inforiei 
from  the  prices  realisetl  by  the  improved  breeds ;  even  rt 
the  first  sale  of  Colling's  Short-homs.  eleven  bulls  reached  in 
avBiageof  214i„  and  la toly  Short-horn  bulls  have  been  »cild 
for  a  thousand  guineas,  and  have  been  ex|X)rted  to  alt  qnartcif 
of  the  world. 

Some  constitutional  differences  may  be  here  noticed.  TIm 
Short-horns  arrive  at  maturity  far  earlier  than  the  wiUer 
breeds,  such  as  those  of  Wales  or  the  Highlands,  This  fnW 
has  boon  shown  in  an  interesting  manner  by  Mr.  Simondft," 

"  'The  Ai(a  of  the  Oi,  Shwp,  Pig,"  4c,,  bj  Prof.  Jiune*  .Simonds,  puMUW 
bj  onler  of  the  Knynt.Agncull.  Soc 
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viio  has  given  h  tai>le  of  tbu  average  poriod  of  their  deuti- 

A>a,  whic'ii  ])T()Vos  that  ihere  is  a  diHen.>iico  of  no  le§9  than 

ail  months  in  the  appearance  of  the  penuanL-ut  incisors.     The 

periiid  of  getttation,  from  obBervatioux  made  hy  'VcsaieT  on 

U'-il  cows,  varies  to  the  extent  of  eighty -one  days  ;  and  what 

is  more  intereBting,  M,  Leiour  afflnus  "  that  the  ]teriod  of 

gi?8tatiuu  is  longer  in  the  large  Geiman  cattle  than  in  the 

MUiUer  breeds."  *^     With  respect  to  the  period  of  coueeption, 

it  seems  cerlain  that  Aldemey  and  Zethind  cows  often  become 

pregnant  earlier  than  otber   breeds."     Lastly,  as  four  fully 

dBTeloped  maromoi'  is  a  generic  character  In  the  geuus  lios,"" 

it  ie  worth  notice  that  with  our  domestic  cows  the  two  rudi- 

luoutary  mammae    often    become  fairly  well  develojred  and 

Mdilmilk. 

As  numerous  breeds  are  generally  found  only  in   long- 

uHasil  countries,  it    may  be  well  to   show  that  in  some 

iiitriet)  inhabited  by  barbarous  i aces,  who  are  frequently 

'  "-w  with  each  other,  and  therefore  have  little  free  cointuu- 

''itiou,  sevei'al  distinct  breeds  of  cattle  now  exist  or  for- 

ji  ily  esiated.     At  the  Cape  of  Good  Ho jie  Li-guat  observed, 

iho  j"oar  1720,  three  kinds."     At  the  preai^ut  day  various 

iM:UerH   have    noticed   the    differences    in   the   breeds   in 

"■■'irliem    Afiica.      Sir  Andrew   timith    several    years   ago 

iiiirked  to  me  that  the  cAttle  possessed  by  the  different 

■  !.-'n  of  CalFres,  though  living  near  each  other  under  the 

lit'  latitude  and  in  the  same  kind  of  country,  yet  differed, 

'  1  lie  expressed  much  surprise  at  the  fact.     Mr.  Andersson 

I-  iliBcrii-erl"'  the  Uamara,  Bechuana,  and  Namatiua  cattle; 

"i  he  informs  nic  in  a  letter  that  the  cattle  north  of  Lake 

■^^■iiojare  likewise  different,  as  Mr.  Gultou  has  heard  is  also 


'  '  Aon.  Agriciill.  France,'  Ajiril, 
~.u  qnnte^  in  "ThE  Vetoriiury,' 
111.  p.)  35.  1  quote  Tesaicr'a  obxcr- 
'  as   botjx   yaUBtt   OD    Cattle,   p. 


'niHL  .^nimitls,  &e.,'  p.  297. 
•  Mr.  Ogleby,   in    ■  Proc.    Z«.lo( 
<  /  1^6,  p.  1118,  aai\    1840,  p.  - 
mifdig*.  qnous  Philipin  ('  Kovi. 


dot  Cuun  Scirntifiquea,'  Feb.  V2, 
p.  657),  that  the  uattls  dI'  Piac 
liBTe  thirtecD  dorul  rertebrc  at 
in  the  plau  of  the  ordinary  a- 
of  twelve. 

•I  Legual'i  Voyoge,  quote 
Vuey  ID  hi>  ■  Delliitntiun>  ul'  tl 
tribe,'  p.  132. 


the  case  with  the  cattle  of  Bengaela,  The  Namaqna  cat 
in  size  anil  shape  nearly  resemble  European  cati 
short  stout  horra  uid  large  hoofe.  The  Damara  cattle 
very  [>eculUr,  l>eing  big-booed,  with  slender  legs,  aud 
hard  feot ;  their  tails  are  adorned  with  a  tuft  of  long  bvahf 
hair  nearly  touching  the  ground,  aud  their  horns  arc  exM- 
ordinarily  large.  The  Kechnaua  cattle  have  even  lai^er  hoiu 
and  there  is  now  a  skull  in  London  with  the  two  horu 
6  ft.  8^  in.  long,  as  measured  in  a  straight  line  from  tip  totijs 
and  no  less  than  13  ft.  6  in.  as  measured  along  their  can*- 
turel  Mr.  Anderssou  in  his  letter  to  me  says  that,  thongll 
he  will  not  venture  to  describe  the  difierences  between  tb) 
breeds  belonging  to  the  many  different  eub-tribes,  yet  Htd 
certainly  exist,  as  uliown  by  the  wonderful  facility  wift 
which  the  natives  discriminate  them. 

That   many   breeds    of    cattle   have    originated   throng 
variation,  independently  of  descent  from  distinct  epeciee, 
may  infer  from  what  we  see  in  South  America,  where 
genus  Boe  was  not  endemic,  and  where  the  cattle  which  n 
exist  in  such  vast  numbers  are  the  descendants  of  a  ft* 
imported  fri>m  Spain  and  Portugal.     In  Columbia,  UonliB* 
describes  two  peculiar  breeds,  namely,  pelonet,  with  extreme^ 
thin  and  line  hair,  and  calongoi,  absolutely  naked.     Aooordiif 
to  Casb^lnau  there  are  two  races  in  Braiiil.  one  like  KnropeiB 
cattle,  the  other  different,  with  remurkabla  h(jnis.     In  pBif 
guay,  Azara  de^c^ibes  a   breed   which  certainly  nriginattl- 
in  S.  America,  called  ehkoe,    "because  they  have  strwj" 
vertical  horns,  conical,  and    very  large  at  the  base," 
likewise  describes    a  dwarf  race  in  Corrientes.    with  sbtft 
legs  and  a  body  larger  than  usual.     Cattle  wilhout  hoRA 
and    others  with    reversed  hair,    have    also    originated  is 
I'araguay. 

Another  monstrous  breed,  called  nialas  or  nataa,  of  whidll 
saw  two  small  herds  on  the  northern  bank  of  the  I'lata,  ia» 
remarkable  as  Xn  deserve  a  fuller  description.  This  breed  \k»U 
the  same  relation  to  other  breeds,  as  bull  or  pug  dogs  do  *> 

"  '  Mfm.  da  I'lnstitat  Jircieut.  par  June  IS,  1H46.  Si  Aunt,  'QwlTr 
iWtn  Saviiiia,'  torn,  vi.,  1835,  p.  333.  |wi]«  da  Fnraguaf,  tain,  ii,  pp,  Mr' 
Fur    Brull,  ue  ■CompMi   Hcndiu,'      361. 
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I  ri.T  HogB,  or  as  iraproveJ  pigs,  according  to  II.  von  Natlmaiue, 
>' tu  common  piss.'*  Eiitimoyer  believew  that  these  cattle 
li'luiig  to  the  priiuigeniuB  tyiie."'  The  forehead  ie  very  short 
iini  broail,  with  the  naaal  end  of  the  skull,  togetlier  with 
ilii-  whole  piano  of  the  upper  molar-teeth,  curved  upwards. 
Thi'  lower  jaw  projects  beyond  the  upper,  and  has  a  corre- 
■[iiii'luig  upward  curvature.     It  is  an  interesting  fact  that 

;■  iilmoet  similar  confirmation  characterizes,  as  I  am  informed 

lir.  Falconer,  the  estinet  and  gigantic   Sivatherium  of 

'i  lia,  and  is  not  known  in  any  other  ruminant.     The  upjier 

;■  i-i  much  drawn  back,  the  nostrils  are  seated  high  up  and 
'!'  widely  opi'n,  the  eyes  project  outwards,  and  the  hgnia 
III'  large.  In  walking  the  head  is  carried  low,  and  the  neck 
w  >h()rt.  The  hind  legs  appear  to  be  longer,  compared  with 
lilt  front  legs,  than  is  usual.  The  exposed  inoiaor  teeth,  the 
short  head  and  upturned  nostrils,  give  these  cattlfl  the  most 
lniiieroMB.  self-confident  air  of  defiance.  The  skull  which  I 
ptpsented  to  tlie  College  of  Surgeons  has  been  thus  described 
liT  Professor  Owen : '"  "  It  is  remarkable  from  the  stunted 
lipTelopuient  of  the  nasals,  premasiUaries.  and  fore-part  of 
liifi  lower  jaw,  which  is  unusually  curved  upwards  to  come 
Liiro  contact  with  the  premaxillaries.  The  nasal  bones  are 
«kiut  line-third  the  ordinary  length,  but  retain  almost  their 
!  iinal    breadth.      'J'he   triangular  vacuity  is  left  between 

'  fii.  the  frontal  and  lachrymal,  which  latter  bone  articulates 

I'll  the  premasillary,  and  thus  excludes  the  maxillary  from 
''i>  junction  with  the  nasal,"  So  that  even  the  con- 
■  siim  of  some  of  the  bonea  is  changed.     Other  differences 

ii^Lt  be  added  i  thus  the  plane  of  the  condyles  is  somewhat 


"  '  lKllw«neachftd>:l,'  1S61,  s.  104. 

lliMiu  xUlet  thit  thg  ronn  <i( 
-!1  clurwtBfislic  in  the  hibUi  rattle 
iL'inadljr  ■iipcBn  in  Europemi 
iiil'l  but  ba  13  miatukeii,  aa  we 
i:i  hnnlter  we,  in  snppming  that 

'    attic  dn  nut  rami   n  iliiitiact 

■.  pRif.  Wjnun.  of  Cambridge, 
>.«"!  Stmt»,  inronoa  me  that  the 
I  i">nB  coil-li>b  ]>ni4sBU  a  iiroilnr 
'ii'iiiBlT.  called  hy  tht  fiihern.". 

■-IWog'coJ."      prof.  W3fm»ii  a 


w>liclu<ird.  lifter  maklnic 
iDqiiiriet  m  La  Plata,  Ihut 
cuttlo  tianimit  their  pecixll 


"  Ceber  Art  doF  j 
Riadu,  Igue,  0.  21. 

"  'DesCTiptiTBCit.  of  Ost.  Cnllect. 
iif  Cullege  iif  Snrgeona,'  IHb'd.  f.  624. 
Va-se;^.  In  his  '  Delineatiuiu  of  the  Oi- 
tribe.- hsH given  a  li|;iire of  th»  tkull; 
and  I  lent  a  jihutogrsjih  uf  It  to  Prof. 
Riltimejer. 
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mo<lified.  aod  tbe  terminal  edgeof  tho  premnxillaries  fnnuu 
arch.     Ill  fact,  on  compaxiaon  with  the  ukull  or  a  commoDDi, 
acarcely  a  eingle  bone  prescnte  the  Batne  exact  shapo,  and  On    — 
whole  eknll  has  a  wonderfully  different  appearance. 

The  firfit  brief  published  notice  of  this  raoe  was  by  Amii 
between  the  years  1783-96 ;  but  Don  F.  Mnniz.  of  Lusjm,irti 
has  kindly  collected  information  for  mo,  states  that  sboat  ITtI 
these  cattle  were  kept  as  curiosities  neflr  Buenos  Ayi» 
Their  origin  is  not  positively  known,  but  they  must  liaTOOli' 
j^inated  subsequently  to  the  year  1552,  when  cattle  were  " 
introduced.  Soiior  Muniz  informs  me  that  the  breed  is  bclii 
to  have  originated  with  the  Indiana  southward  of  the  Flitt 
Even  to  this  day  those  reared  near  the  Plata  show  their 
civilised  nature  in  being  fiercer  than  common  cattle,  and  in  dl 
cow,  if  visited  too  often,  easily  deserting  her  first  calf.  Th 
breed  is  very  true,  and  a  niata  bull  and  cow  invnriably  prodnw 
niata  calves.  The  breed  has  already  lasted  at  least  a  centnri^ 
Aniftta  bull  crossed  with  a  common  cow,  and  the  revorseoroi^ 
yield  offspring  having  an  intermediate  character,  hot  wi4 
the  niata  character  strongly  displayed.  According  to  Se&f 
Muniz,  there  is  the  clearest  evidence,  contrary  to  the  commV 
belief  of  agriculturists  in  analogous  cases,  that  the  niata  cat 
■when  crossed  with  a  common  bull  transmits  her  peculiaritid 
more  strongly  than  docs  the  niata  btiU  when  crossed  with  I 
ooiiimon  cow.  When  the  pasture  is  tolerably  long,  these  oattis 
feed  as  well  as  common  cattle  with  their  tongue  and  palate  ;1m1 
during  the  great  droughta,  when  so  many  animals  perish  on  tbt 
Fampaa.  the  niata  breed  lies  under  a  great  disadvantage,  ud 
would,  if  not  attended  to,  become  eitinot ;  for  ttio  commoi 
cattle,  like  horses,  are  able  to  keep  alive  by  browsiug  witk 
their  lips  on  the  twigs  of  trees  and  on  reeda  ;  this  the  niatti 
cannot  so  well  do,  as  their  lips  do  not  join,  and  hence  they  alt 
found  to  perish  before  the  common  cattle.  This  strikes  BB 
as  a  good  illustration  of  how  little  we  are  able  to  judge  fttffl 
the  ordinary  habits  of  an  animal,  on  what  circumstaniMi 
occurring  only  at  long  intervals  of  time,  its  rarity  or  cjtinC- 
tion  may  depend,  It  shows  ua,  also,  how  natural  aelection 
would  have  determined  the  rejection  of  the  niata  modificatiiiti 
had  it  arisen  in  a  state  of  nature. 
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n.ivitig  described  the  semi-monstKmB  niuta  breed,  I  may 

.  !■■  to  a  wltito  bull,  said  to  Uave  been  brought  from  Africa, 

i-ii  wa»  esliiliitwl  in  London  in  1829,  and  which  has  been 

.  figured  by  Mr.  Harvey.*'     It  had  a  hump,  and  was  fur- 

'  Li  .1  with  a  mane.     The  dewlap  was  peculiar,  being  divided 

■  "  -^  K-va  itH  fore-legs  into  parallel  diviBions.     Its  lateral  hoofs 

'  r.-  annually  shed,  and  grew  to  the  length  of  five  or  six  inches, 

i  :i'.'  eve  waa  very  peculiar,  being  remarkably  prominent,  and 

'  p.^L'iiibled  a  cup  and  ball,  thus  enabling  the  animal  to  see 

"I  ill  sides  with  equal  ease  ;  the  pupil  was  small  and  oval,  or 

*  .  T  a  parallelogram  with  the  ends  cut  off.  and  lying  trans- 

-'■ly  aorues  the  ball."      A  new  and  strange  breed  might 

I'Libly  liave  been  formed  by  careful  breeding  and  selection 

'.:  chia  animaL 

I    harp  often  speculated  on  the  probable  causes  through 

h  onch  separate  district  in  Great  Britain  came  to  poeeess 

'iiiaertimps  itM  own  peculiar  breed  of  cattle;  andtheques- 

:  if..  {MThaps,  even  more  perplexing  in  the  case  of  Southern 

I'-a.     We  now  know  that  the  differences  may  be  in  part 

i-inbuted  to  descent  from  distinct  species;  but  this  cause  is 

£u  irnm  sufficient.      Have  the  slight  difierences  in  climate 

Mid  in  the  nature  of  the  posture,  in  the  different  diBtricts  of 

Britain,  directly  induced    corresjwnding  differences    in  the 

Mttle?     We  have    seen  that  the  semi -wild  cattle  in  the 

nrtral  British  parks  are  not  identical  in  colouring  or  size, 

whI  that  some  degree  of  selection  faae  been  requisite  to  keep 

"  ifi  true.      It  is  almost  certain  that  abundant  food  given 

iig  many  generations  directly  affects  the  size  of  a  breed.** 

:  climalo  directly  affects  the  thickness  of  the  skin  and 

hiUT  is  likewise  certain :  thus  Roulin  asserts  ^°  that  the 

i  -  nf  the  feral  cattle  on  the  hot  Llonoa  "  are  alwayw  much 

'  limvy  than  tliose  of  the  cattle  raised  on  the  high  plat- 

"  <if  Bogota  ;  and  that  these  hidea  yield  in  weight  and  in 

■  l.iiesB  of  hair  to  those  of  the  cattle  which  have  run  wild 

■  !ii-'  lofty  Paramos. '     The  same  difference  has  been  observed 

i^nilon'.     ■  H>)i>ii>>s     pf    N-.t-  ■■  Uw.  '  Dou.Mtip.teii  AnLm.U  <.l 

HiiL,"  rol.  i..  Wi»,  p.  113.    Scimnitc  Iha  Brilwh  Isles,'  ]!.  2M. 

^I<ira  at  giroii   of  the  aDitnal,  ita  *■  '  Mim.  de  I'lnititut  pr^nt.  par 

»^  Ir^  •ml  dewlap.  livsra  Sutuu,'  turn,  ri.,  1835,  p.  3S8. 
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in  tho hides  of  tlie cattle  reared  on  the  bleak  FulklandlaUiJ* 
and  on  the  tem]ierat«  PitrapaB.  Low  has  remarked  '*  thatd* 
cattle  which  inliabit  the  more  humid  parts  of  Brit&in  hill 
longer  hair  and  thicker  akine  than  other  British  caUll 
When  we  compare  highly  improved  stall-fed  cattle  withA 
wilder  breeds,  or  compare  mountain  and  lowland  bra^f 
cannot  doubt  that  an  active  life,  leading  to  the  freu  it 
the  liail«  and  lunga.  affects  the  shape  and  prupnrtiong  of  I 
whole  body.  It  is  probablu  that  Home  breeds,  such  iw  thtMii 
monstrous  niata  cattle,  and  some  peculiarities,  such  aa  bni 
bomlcsN.  &c..  have  appeared  suddenly  owing  to  what  won 
call  in  our  iguomnce  apoutaueuus  variation  ;  but  even  in  d 
case  a  rude  kind  of  selection  ie  necessary,  and  the  aainH 
thus  characterized  must  lie  at  least  partially  eepanitod  fa 
others.  This  degree  of  care,  however,  bits  iramctimeA  bf4 
taken  even  in  little-civilized  districts,  where  we  should  U 
have  eipceted  it,  as  in  the  case  of  the  niata,  chivo,  and  lu 
leas  cattle  in  8.  America. 

That  methodical  selection  has  done  wonders  within  a  rec 
period  in  modifying  our  cattle,  no  one  doubtit.  During  & 
process  of  methodical  selection  it  bus  occasionally  hap] lenedtM 
deviations  of  structure,  more  strongly  pronounced  tlia 
individual  differences,  yet  by  no  means  dosetving  to  be  calltl 
monstrositiee.  have  been  taken  advantage  of:  thus  the  fan 
Long-horn  Bull,  Shakespeare,  though  of  the  piiro  CtaM 
stock.  "  scarcely  inbcHted  a  single  point  of  the  long-honit 
breed,  his  boms  excepted ; "  yet  in  the  hands  of  Mr.  Fowl 
this  bull  greatly  improved  bis  race.  We  have  alao  raucft 
believe  that  selection,  carrie<l  on  so  far  unconsciously  th«t  tt 
was  at  no  one  time  any  distinct  intention  to  improve  oi 
the  breed,  has  in  the  course  of  time  modified  moot  t 
cattle  ;  for  by  this  process,  aided  by  more  abundant  food,  H 
lowland  Britisb  breeds  have  increased  greatly  in  aise  H 
early  maturity  since  the  reign  of  Henry  VII."  It  d 
nover  be  forgotten  that  many  animals  have  to  be  annud^' 

m-ittonCHlllM..  IH.    M  [ 

,r Afnil       S,.i,WKr   hss    wrillcn   .m    ihu  «^ 

of  thii   bull  ia   Ukea   friim       mihjci-l 


ed;       '^    ■       '   I     III  ■■!  iiiiiwHi     hii'i  li 
and  iritich  pwaetrrf  tglHuegbg.    Imvnarj  Satnet,   ' 
hmm  napmrkffi,  thtig  k  »  pi  tjmJiaL  »  fcwavfrfth* 

B«d:  M>  that  1 

b«,  whic&  ki«  I 
inaerml ;  and  tUa  ■ 
•  long  ranaflbet  tfce  <ftHM^  W  ^  vUb  k«ad. 
(f  be  MJied,  can  tfaia  T^e  kni«f  MiHtiv  km  feeoi 
ty  h«ri«riaii»  «adi  aatfatMe  rf  ■uilfa.i  ■  Afcia  ?  !■ 
cfaapea-  OD  SelwtioA  ««  Aall  «•  tk^  Ois  haa 
flocmred  to  ■otne  tntent.  Thevcfam,  iwAiag  ts  tta 
tbe  many  breeds  of  cattle  wbkb  taaajlT  inhalited 
IbI  distticU  of  Britam.  I  coMciBde  tkat.  ahbo^^ 
fennoM  in  tibe  iiat«i«  of  die  riiwatr,  ibad,  Ac^  aa 
kattged  babita  «>f  life,  aided  bj- axni»&m*dgramih, 
naaMMkal  appeanaee  fnm  naknow  eaaiea  of  t*m- 
deTiatiinu  of  atrmctan^  bara  sll  itrobaUj  played 
;  yet  tbat  the  imaaiiaial  pRaerratkn  in  tmA 
t  tboae  individaal  animala  vbicb  were  moat  nhtti 
nvaer  baa  perbapa  been  eta  Ruve  edfeedre  in  tbe 
p  of  tbe  M-Teral  Britiili  laeeda.  As  soon  aa  two  or 
da  wore  rurmed  in  an;  diatoct.  or  when  new  Iveeda 
I  from  cUstiiicl  specaca  wexe  intTodnoed,  their  eroKB^ 

if  aidod  by  mme  adectioo.  will  IwTe  maltiplied  the 
bd  uodified  tbe  cbanctcts  of  the  older  fareeda. 


rest  tlna  antgect  Iniidy.  Moet  aatfa>--Ts  look  at  otir 
■beep  aa  descended  ftvtn  eeTeral  dudinct  speciea. 
who  baa  carefoUy  attended  to  the  mbject,  betieTea 
ieo  wild  apc'eiea  now  exiet.  but  "that  not  one  of 
be  identified  as  the  progenitor  of  any  one  <rf  the 
its  iamiMtio  raoea."  U.  Gervaia  tbinka  that 
a&X  specica  of  Ons,^  btit  tbat  oiir  domestic  sheep 
itinct  geniu.  now  completely  extinct.      A  Gennan 

u  cniu  Oiu,  is  >lr.BlTtl>'i»c(llnitutu:l«iB-U>d 
__^  of  >■«.  Hittorr.'  lul  *.Wr.'  IMT.  |ip.  154.  li«. 
II.  p.  Mt.  Wllh  ntfKt  G^rrut.  ■  Hiit.  Smi.  Ut  UamMti,' 
of  th*  bmib,  aH  IBM,  lam.  ii,  p.  191. 
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naturaliBt'*  believes  that  our  sheep  descend  from  ten  nborigi- 
nally  distinct  spucies,  of  which  only  one  ia  still  living  in  a  wiU 
state!  Another  ingenious  observer,'*  though  iiotatiafnniliit 
with  a  bold  defiance  of  everytliing  known  on  gtK)gra]ihical  dil 
tribution.  infers  that  the  abecj)  of  Great  Brihiin  alone  are  & 
deacendanta  of  eleven  endemic  British  forms'  Under  cDc) 
a  hopeleaa  state  of  douht  it  would  be  nseleea  for 
to  give  a  detailed  account  of  the  several  breeds ;  but  k  ftl 
remarks  niay  be  iMlded. 

Sheep  have  been  domeaticated  from  a  very  ancient  jwriai 
Rfltiraeyer  '°  found  in  the  Swigs  lake-dwellings  the  remainad 
a  small  breed,  with  thiu  tall  legs,  and  horns  like  those  (if 
goat,  thus  differing  somewhat  from  any  kind  n 
Almost  every  country  has  its  own  peculiar  breed  ;  and 
countries  have  several  breeds  differing  greatly  from  eacli  otka 
One  of  the  most  strongly  marked  races  is  an  Eastern 
a  Icng  tail,  including,  according  to  Pallas,  twenty  rerteblK 
and  so  loaded  with  fat  that  it  is  sometimee  placud 
which  is  dragged  about  by  the  living  animal.  These  sbiwfi 
though  ranked  by  Fitzinger  as  a  distinct  aboriginal  foni 
bear  in  their  drooping  ears  the  stamp  of  long  doue«ticatiiv 
I'his  is  likewise  the  case  with  those  sheep  which  have 
great  masses  of  fat  on  the  rump,  with  the  tail  in  a  nniii 
tary  condition.  The  Angola  variety  of  the  long-tailed 
has  curious  masses  of  fat  on  the  luck  of  the  head  and  bencall 
the  jaws.''  Mr.  Hodgson  in  an  admirable  paiwr"  on 
sheep  of  the  Himalaya  infens  from  the  distribiiliim  cf  tta 
several  raeca,  "  that  this  caudal  augmentation  in  moot  of  il* 
phases  ia  an  instance  of  degeneracy  in  these  pre-eminra^ 
Alpine  animala."  The  hornM  present  an  endless  diversitji^ 
character;  lioing  not  rarely  absent,  especially  in  tho  foiD^ 
sex,  or,  on  the  other  hand,  amounting  to  four  or  oven  COg^ 
in  number.  The  boms,  when  numerous,  arise  from  a 
on  the  frontal  bone,  which  is  elevated  in  a  peculiar  ma 

'•  Dr.    L.    Fitzinger,    '  (Jeber    die       vol.  ii.  p.  iU. 
Rhtxa  6tt  Zihioen  »clur<»,' 18i)U,  ».  "  ■Plnhlbautiin,*  1.  137.  I9S. 

"  ViiuMtt  uD  Shwp,  p.  I*), 
"  'Jooranl  nf  the  Aiiuk  Sot" 
feng-.!.-  ygl.  xti.  pp.  1007,  101ft 
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-   n-inarkable  that  multiplicity  of    horns  "is  geneniUy 

:.i|iiiuictl  Ity  grent  leoglli  and  coarseneas  of  the  fle«(«."  '* 

uifi  t-orrelation,  however,    is  far  froni  heing  (jeueral ;    for 

Htenco.  I  am  infumicd  by  Mr.  D.  Forbce.  that  the  Spnni^h 

teep  in  Chile  resemble,  in  fleeoe  and  in  all  olhtr  characters, 

i*ir  jwrent  merino-race,  except  that  inBt«ad  of  a  jiair  they 

mciallv  l)e«r  four  horns.    The  existence  of  a  pair  of  mamnue 

a  generic  character  in  the  genus  Ovjs  as  well  as  in  several 

iird   forms ;    nevertheless,  as  Mr.  Hodgson  has  remarked. 

this  ohsraotcr  is  not  absolutely  constant  even  among  the 

i^a  Knd  proper  sheep :  for  I  have  more  tlinu  once  met  with 

ligias  (a  sub- Himalayan  domestic  racL.')  possessed  of  four 

Ma.**  "*      This  case  is  the  more  remarkable  as,  when  auy 

hrt  or  organ  is  present  in  reduced  number  in  comparison 

Pith  the  same  part  in  alliotl  groups,  it  usually  is  subject  tu 

ittle  variation.     The  presence  of  inti?rdigital  pits  hoa  liki-- 

rwe  been  oonaidered  as  a  generic  distinction  in  sheep ;  but 

■idore  Geoffroy  "'  has  shown  that  these  pits  or  po'tchea  nro 

b«ent  in  some  breeds. 

iii  sheep  there  is  a  strong  tendency  for  characters,  which 

'  :ippan>Dtly  been  acquired  under  domestication,  to  liecoiiiu 

litd  either  exclusively  to  the  male  sex,  or  to  be  more 

i.^iily  developed  in  this  than  in  the    other  sex.     Thus  in 

may  farucds  the  home  are  deficient  in  the  ewe,  though  thin 

tkewise    occura    occasionally  with  the    female   of  the  wiM 

kannun.     In  the  rams  of  the  Wallacliian  breed,  "  the  horns 

fnitg  almost    perjiendioularly  from  the    Irontal    bone,  and 

3mb  take  a  beautiful  spiral  form ;  in  the  ewes  they  protrude 

tisrly  at  right  angles  from  the  head,  ami  then  become  twistej 

>  ?>ingulur  manner." "'     Mr.  Hodgson  states  that  the  ex- 

riinarily  arched  nose  or  chaflron,  which   is    so    highly 

<  liipeil  in  several  foreign  breeds,  is  characteristic  of  the 

.  Alone,  and  apjiarently  is  the  result  of  domestication."'^ 

iir  from  Mr.  BIyth  that  the  accumulation  of  fat  in  the 

viiled  sheep  of  the  plains  of  India  is  greater  in  the  main 

■-*  V«UU  on  SkHp.  pp.  143-169.'       435, 

^/t  'Juaraal  Aiiu.  Hob.  of  Bengal,  •■  Vouui  on  Sheep,  p,  1.18, 

Bpv.  1M7.  p.  lots.  "  •  Junnul  Asiat.  Sue.  of  btagti.' 

^'Hk  Sit  G(*,.    Win.  iii.  p.      lol.  ivi.,  1847,  pp.  1015,  1016. 
K  2 
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than  in  tho  female ;  and  Fiteinger  *•  remarks  that  the  miK 
in  the  African  nianeil  race  is  far  more  developed  in  the  B 
than  in  the  ewe. 

Different  races  of  sheep,  like  ciittle,  present  coDHtitutiu 
differences.     Thus  the  improved  breeds  arrive  at  matiiri^il 
an  early  age,  as  has  been  well  shown  by  Mr,  Simonde  thrtn^    ' 
their  early  average  peried  of  dentition.     Tho  several  m 
have   become   adapted    to   different  kinds    of    pasture  I 
climate :  for  instance,    no  one  can  rear  Leicester  Bbcep  9 
mnnntaiuouB  regions,  where  Cheviots  flourish.     As  Tovl 
has  remarked,  "  In  all  the  different  districts  of  Great  Bnti    | 
we  find  varioua  breeds  of  sheep  beautifully  adapted  to  fl    " 
locality  which  they  occupy.      No  one  knoWB  their  oiigta     ' 
they  are  indigenous  to  the  soil,  climate.  pa.BtuTage,  and  B 
locality  on  which  thoy  graze :  they  seem  to  have  been  fonM 
fur  it  and  by  it."  "^     Marshall  relates "°  that  a  fiock  of  heai 
Linoolnshire  and  light  Norfolk  sheep  which  had  been  h 
together  in  a  large  eheop-walk,  part  of  which  was  low,  c 
and  moist,  and  another  part  high  and  dry.  with  benty  gnl 
when  turned  out,  regularly  separated  from  each  otlieT;  I' 
heavy  ehuop  drawing  off  to  the  rioh  soil,  and  the  lighter  abt 
to  thoir  own  soil ;  so  that  "  whilst  there  was  plenty  of  gn 
the  two  breeds    kept  themselves  as  distinct  as  rooica  I 
pigeons."     Numerous  sheep  from  various  parte  of  the  wO 
have  been  brought  during  a    long    course  of  years  to  i 
Zoological  GardeuB  of  London  ;  but  as  Youatt,  who  attam* 
the  animals  as  a  veterinary  surgeon,  remarks,  "  few  or  a 
die  of  tho  rot,  but  they  are  phtliiaical ;  not  one  of  th«D  fl 
a  torrid  climate  lasts  out  tho  second  year,  and  when  theyJ 
their  lungs  are  tuberculated."  *'     There  is  very  good  evideel 
that  English  breeds  of  sheep  will  not  succeed  in  FiwmJ 
Even  in  certain  parts    of  England   it  has  been  fotud  fl 


77. 


■  Ricen  Jet  Zohmea  Schnfea,'  a. 


395. 


wp  with  Lsicfl 


■liocnlEron,,niyofN..rfolVvoL  "  Yuustt  on  ShwiMm^p.  W^ 

li.  p.  Kie.  "  M.   Malingiil-Koufl]    Joonil^ 

"  YoouH  nn  Sh«^p.  p.  312.    On  Agriciilt.  Soc.  toI.  lir. '.eS3,f-»2 

■wmt  lubject.  set  ucnllent  r^nmrka  in  TrHUtUted  and  therefnre  (ip|>n™  "91 

■GardencT'i  Chronicle,'  ISJ8,  p.  8A8.  ■  gitai,  autharitj,  Ur.  faaej. 
For  eipcrlmanti  in  crouing  Ohei-iut 
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■nU«  to  keep  ccrtaia  b 
IB  bu)ka  of  ibe  Oiue,  ibe  I 
Kroyvil  l>y  pLonritu  **  thst  the  a 
te  GoarscT-«kiiined  sheep  itcrt*  hting  Aftefad. 
TUt*  iM-riod  of  gosUtion  was  larmtaij  UKWgfat  to  ht  of  ao 
Daltvrul)lea  character,  that  a  sappomeAAiWnttmot  ot  tiamldad 
Ot^roen  the  wolf  and  tha  dog  was  eateciMed  a  amc  a^B  of 
pacific  distinctioD ;    hot  we   have  aeea  that  thn  pcnod  is 
lurt«r  in  the  improred  tveeda  of  the  fig.  and  in  the  larger 
T*«}8  of  thei  ox,  than  in  other  fareeda  of  tbeae  two  MtJTtt* 
!  DOIT  -are  know,  on  the  excellent  aathori^  of  Hemaan 
Niitbasins.'*  that  Merino  and  Soothdowa  *d>e«p,  when 
,  have  long  be«n  kept  nnder  exactlr  the  sane  a 
r   in  their  average  period  of  gestatkn,  aa  ia  aeen  ii 
■wing  Table; — 

Merinos ISOSdajv- 

Sonthdowiis l«-2    » 

ilalt-brodMirrinaeandSoutbdowM  ..  1463    „ 

I  blood  of  itentltdown         145-5    „  ■nrV^LlFFB 

•  gradoated  difference  in  croaa-bred  antrmlK  haring 

nt  proportiune  of  Sonthdown  blood,  we  aee  how  itrictlf 

D  periods  of  gestatioo  haTo  been  tranmutted.     Nathn- 

>  rcuiarka   that,  as   tjonithdowua    grow  with   remai^Ue 

:  lity  afier  birth,  it  ia  not  snrpriHing   that    tb^   fietal 

.   l.i]>iiirul  ahonld  have  been  abarteDed.      It   is  of  coane 

i-  -.' ^.-  t>i:it  the  diffeTi.*QCe  in  these  two  breeds  mar  be  due 

i<     1  I'  ir    <l'7^«ent   &om    distinct  parent-rpecieB ;   but  ae  the 

■  :::.    1  ,,i;r;iy  ut  the  SoQihdowDS  has  loog  been  carefoUv 

I'ii'i  t'l  I<;  breeders,  the  di^rence  is  more  proljably  the 

i  L  uf  Huch  attention.     Lastly,  the  fecundity  of  the  aevenO 

'1h  diflcra  much ;  sume  ^nerally  producing  twins  or  even 

■.'■ta  al  u  birth,  of  wliicb  fact  the  curious  Shangai  sheep 

■  :'\\  tlirir  truDcnt«da&d  mdiinentary  e»rB,and  great  Boman 

'■■'■),  lately  exhibited  in  the  Zoological  Gardens,   offer  a 

'  'ij.irkable  iiuttanee. 

_  iikep  are  perhaps  more  readily  affected  by  the  direct  action 

HP'lWTiUriBiLrr.'Tul.  i.  p.  a  17.        ^res  in  ■  Ball.  Soc  lia|L  <I*A«)iiuL.' 
^P  i  UiBtlMJM  at  fail   paper   ia       torn.  U.,  1862,  p.  TI3. 
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of  the  conditions  of  life  to  which  they  have  been  exponri 
almost  any  other  domestic  animal.  According  to  Pallat 
more  recently  according  to  Ermsn,  the  fat-taiU-d  Kirg! 
xheep,  when  bred  for  a  few  generations  in  Kiissia,  degen 
and  the  mass  of  fat  dwindles  away,  "the  8canty  and 
herbage  of  the  steppes  soems  so  e«Bcutial  to  tfatdr  dc 
mont."  Fallas  makes  an  analogous  stuti-meiit  with  ri 
to  one  of  the  Crimean  breeds.  Bumes  states  tha 
Karakool  breed,  which  produces  a  fine,  curled,  black 
valnable  fleece,  when  remoTod  from  its  own  canton 
Bokhara  to  Persia  or  to  other  quarters,  loses  its  pe 
fleece.'"  In  all  such  cases,  however,  it  may  be  that  a  d 
of  any  kind  In  the  conditions  of  life  causes  Toriabilit 
consequent  loss  of  character,  and  not  that  certain  oaml 
are  necessary  for  the  development  of  certain  characters. 
Great  heat,  however,  seems  to  act  directly  on  the  i 
several  accounts  have  been  published  of  the  change  ' 
sheep  imported  from  Europe  undergo  in  the  West  1 
Dr.  Kicholson  of  Antigua  informs  me  that,  after  the 
generation,  the  wool  disappears  from  the  whole  body,  e 
over  the  loins ;  and  the  animal  then  appears  like  a  goal 
a  dirty  door  mat  on  its  hack.  A  similar  change  is  m 
take  place  on  the  west  coast  of  Africa.*^  On  the  other 
many  wool-bearing  sheeji  live  on  the  hot  plains  of 
Rouliu  asserts  that  in  the  lower  and  heated  vallej-s  ( 
Cordillera,  if  the  lambs  are  sheare<l  as  soon  as  the  ww 
grown  to  a  certain  thickness,  all  goes  on  afterwards  as  t 
but  if  not  sheared,  the  wool  detaches  itself  in  Saket 
short  shining  hair  like  that  on  a  goat  is  produced 
afterwards.  This  curious  result  seems  merely  to  be  i 
aggcrated  tendency  natural  to   the  Merino   breed,  fta 

*<  Ermati's    -TriTels    in    SibvHa'  the  Sierra  L«ODi!  Cmpiuiv,  m 

(Eng.  trans.),  ygl.  i.  p.  228.    For  Pallas  in  Wliite's  ■  Grailalinn  oC  H*i, 

uu  the  fat-tailed  tlieep,  1  quote  Srnat  With    reiip«ct  In    Ihs    chapn 

Anderann't  account  uf  the  '  iiheup  cif  aheep  uodergo  in  the  Witt  lu 

RuBia,'   1794,  p.  34.     With  respect  aim   Dr.  Darr,  in  -Kdin.  Net 

to    tha    Crimean    iheep,   sen   Pallai'  J.iurul,'  Jul'.  1852.     For  IIh 

'  TraTola '  (tng.  trans.),  yol.  U.  p.  *54.  ment  uiade  by  RouHn,  Mr  '1| 

For  the  Karalioal  Eih«ep.  see  BuroM'  I'liLBlilut  prMnt,  par  di      ~*' 

•TrsTti.  in  Bokhara,'  vol.  iii.  p.  l.^.l,  torn,  vi.,  18.15,  p.  Ml. 

-  Set  Report  o(  the  Wrpclors  of 


J 
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.  r.  lit    authority,    nfttnely.  Lord    Somerrille,    remarks.  "  tho 

■  ■'■]  of  our  Merino  sheep  after  shear-time  ie  hanl  and  coarse 
niich  &  degree  as  to  render  it  almost  impossible  to  snppuso 

:  I  it  the  tume  animal  oould  bear  wool  so  oppueite  in  quality, 

■  iiipared  to  that  which  has  been  clipped  from  it:  as  the 
iiiLil  weather  advances,  the  fleeces  recover  their  soft  quality.'' 
As  in  eheep  of  all  breeds  the  fiecico  naturally  consista  of 
linger  and  coarser  hair  covering  shorter  and  uoi'Wr  wool,  the 
diiuige  which  it  often  underj^ocs  in  hot  cIiiuat«B  is  prolxtbly 
nicrely  a  case  of  unequal  development ;  for  oven  with  those 

'■:■  <.i>  which  like  goats  are  covered  with  hair,  a  biuoH  quantity 
I  underlying  wool  may  always  be  found.°^  In  tho  wild 
iiiiuntain-Bheop  (^Ovia  moTiiami)  of  North  America  there  is  an 
iinidogous  annnal  change  of  coat ;  "  the  wooljiegins  to  dixip 
i.iut  in  early  spring,  leaving  in  its  place  a  coat  of  hair  re«eni- 
iiling  that  of  tho  ulk.  a  change  of  pelage  quite  different  in 
ii.iructer  from  the  ordinary  thickening  of  the  coat  or  hair, 
:iiraou  to  all  furred  animals  in  winter,— for  instance,  in  the 
:  iise,  the  cow,  &c.,  which  shed  their  winter  ooat  in  the 
-pniig."  " 

A  slight  difference  in  climate  or  pasture  sometimeH  slightly 
ntlbrU  tho  fleece,  as  has  been  observed  even  in  different  districts 
I"  Euglaud,  and  la  well  shown  by  the  great  softness  of  the 
""■il  biuagbt  from  Ejouthem  Australia.  But  it  should  be 
'"■rved,  as  Youatt  repeatedly  insists,  that  tho  tendency  to 
ii.iuge  may  generally  lie  counteracted  by  careful  selection. 
^'     Lastcryc   after  discussing    this    subject,   sums    up  as 

■  iliiws  ;  ■'  The  preservation  of  the  Merino  race  in  its  utmost 
'lily  at  tho  Cape  of  Good  Hope,  in  the  marshes  of  Holland, 

■  I  under  tbe  rigorous  climate  of  Swetlen,  fumiBhes  an  ad- 
■ii.iiiilsuppirt  of  this  my  unalterable  principle,  th^  fine- 

■  "illtil  sheep  may  be  kept  wherever  industrioiifl  men  and 
mi.Jligent  breeders  exbt." 

~hat  metliudicul  selection   has   effected  great  changes  in 


■  Sheep,  p.  69,  whore 

ie  i*  qnoled.  See  p.  UT, 

■  Uh  nrcHnm  of  wool   under  (he 

In.    WIUi  nspeut  to  ths  fleacw  of 

I  tlilnllu  (heep,  p.  1S5.     On  sdec- 


jcting   HBv  temlrmcy  t" 
p.  70,  in',  lid,  16U. 
1    HDil   Bnchmno,    'Thu 
fourth  Amcrics,'  ISlti. 
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aeveral  Itreoda  of  sheep  no  qds  who  knows  anything  on  ii» 
Buhject,  (;ut«rtamu  a  doubt.  Tho  caae  of  tho  Suuthdowm,  «l 
improvwl  by  Ell^an,  offere  perhaps  the  moet  striking  'or 
hIadoo.  UnouHHciouB  or  occa^ionul  sekctiou  hoH  UkewiH' 
slowly  produced  a  great  effect,  an  we  shall  see  in  the  chaptA 
on  Selection.  That  crossing  has  largely  modified  souiebrwdli, 
uu  one  who  will  study  what  has  been  written  on  this  Bubjcti 
— for  instance,  Wr.  Spooner's  pajwr^will  dispute;  but  ti 
produce  uniformity  in  a,  crossed  breed,  careful  seleedon  ul 
"  rigorous  weeding,"  as  this  author  expresses  it,  are  indi^ 
pensahle." 

In  some  few  instances  now  breeds  have  suddenly  originMlel; 
thus,  in  1791,  a  raui-lamb  was  bom  in  Massachusetts,  baviiig 
short  crooked  legs  and  a  long  back,  like  a  turnspit-dog,  Frgii 
this  one  Imnib  the  otlfr  or  ancon  eemi-inonstrous  breed 
raised  ;  as  these  shocp  could  not  leap  over  the  fonc«8.  it 
thought  that  they  would  be  valuable ;  but  they  have  I 
supplanted  by  merinos,  and  thus  exterminated.  Tlie  filiC^ 
are  remarkable  from  transmitting  their  character  so  trt^ 
that  Colonel  Humphreys  '*  never  heard  of  "  but  onp  question- 
able case "  of  au  anoou  ram  and  ewa  not  producing  i 
offspring.  Wheu  they  are  crossed  with  other  breeds  iba 
offspring,  witli  rare  eseeptiuus,  instead  of  being  int«rm«ilutll 
in  character,  iiorf«;tly  resemble  either  pa)«nt ;  even  one  flf 
twins  has  resembled  one  parent  and  the  second  tho  i 
Lastly,  "  the  ancons  have  been  observed  to  keep  togoths; 
separating  themselves  trum  the  rest  of  the  flock  wbon  put 
into  enclosures  with  other  sheep." 

A  more  interesting  case  has  be^n  recorded  in  the  Ifeportilf 
the  Juries  for  the  Great  Exhibition  (1851),  namely,  thopn^ 
ductioQ  of  a  merino  ram-lamb  on  the  Mauchamp  fnnn,  in  I^ 
which  was  remarkable  for  its  long,  smooth,  straight,  and  nil? 
wool.  By  the  year  1833  M.  Graux  had  raised  rams  enoughW 
serve  his  whole  flock,  and  after  a  few  more  years  he  was  tM^ 
to  sell  stock  of  his  new  breed.  Ho  peculiar  and  valualiluistltf 
wool,  that  it  sells  at  25  per  cent,  above  the  best  merino  wool: 

"  'Jtiumil  uf  It.  Agrk-nll.  Soc  gf  " 'PhiliisDph.TraiiHiclioiixj'LunlA 

IjlgUod,"   vol.    II,    i>art    li,,  W.   C.        1813,|j.eia. 
."■iwoner  on  crosa-Brneding. 
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'lithe  flL*eo«w  of  hitir-brcd  auimalB  are  valuable,  and  are 
i  I.  'im  ill  France  as  the  "  Maiifliamji-merino."  It  ie  iuter- 
■tiiig,  as  ahgwing  how  generally  any  ittarkwl  lieviatiou  of 
'iTiictiiro  i8.accomj)anie<il  by  other  ilt-viiitionB,  tliat  the  first 
r^im  and  his  imuiediatu  offspring  were  of  Hinftll  bjkl',  with 
l:ir;re  heads,  loug  necks,  narrow  chetttH,  and  long  flanks ;  but 
■  ii-u  blumisheti  were  removed  by  judicimia  crosses  and  solec- 
I  n.  The  long  smooth  wool  was  also  correlated  with  smooth 
'  iti^ :  and  as  horns  and  hair  are  homologous  structures, 
'  lau  understand  the  meaning  of  this  oorrelation.  If  thu 
I  iiKihamp  and  ancou  breeds  had  originated  a  century  or  two 
..'1,  we  should  have  had  no  i-ecord  of  their  birth ;  and  many 
luiiuralist  would  no  doubt  have  insisted,  wspecially  in  the 
'I'  of  the  Mauchamp  race,  that  they  had  each  detwcnded 
'T'lii,  or  been  crossed  with,  some  unknown  aboriginal  form. 

Goats. 
FiioH  the  recent  researches  of  M.  Brandt,  most  naturalists  now 
'■'lieve  that  all  our  goats  are  descended  from  the  Oapra  eegagrw 
"f  ihe  moiiutains  of  Asia,  possibly  mingled  with  the  allied 
l"Ji(m  sjMicieH  C/ofconeri  of  India,"'  In  Switzerland,  during 
til''  iiLitlithic  period,  the  domestic  goat  was  commoner  than  the 
"liw.p;  and  this  very  ancient  race  difl'ered  in  no  respect  from 
'■111  aow  common  in  Switzerland.*"     At  the  present  time,  the 

■  ■liV  races  found  in  several  parts  of  the  world  difl'cr  greatly 
'■  'HI  each  other  ;  nevertheless,  as  far  as  they  have  been  tried,*' 
■'ii  y  are  all  quite  fertile  when  crosseil.     So  numerous  are  the 

' '  '^1h,  that  Mr.  G.  Clark  '"^  has  described  eight  distinct  kinds 
l-irted  into  the  one  island  of  Mauritius.  The  oars  of  one 
l-mi  were  enormously  developed,  being,  as  measured  by 
^Ir.  Clark,  do  less  than  19  inches  in  length  and  4J  inches  in 
'Teiiiith.  As  with  cattle,  the  mamniw  of  those  breeds  which 
■1^-  regularly  milked    become    greatly  developed;    and,  as 


"  \«A<.n     Qtofhov     St.     HiUire, 

"  Rutimeje 

■r, 'Pf8hlbnut.n,''-137. 

"t.  .V.t.  Giafnie,'  torn.  Ui.  p.  87. 

"  Octroi,, 

'  De  llipice,"  torn.  i.  p. 
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Mr.  Clark  remarks,  "  it  is  not  rare  to  §ee  their  twite  touduBg 
the  gruund,"  The  following  casoR  are  worth  iiotiuc  aa  pre- 
senting unusual  jioiiite  of  variation.  According  to  Godnm,"' 
the  mammiB  difl'er  greatly  in  shape  in  different  breeds,  being 
elongated  in  the  common  goat,  hemispherical  in  the  Augm 
race,  and  bilol>ed  and  divergent  in  the  goats  of  Syria  and 
Nubia.  According  to  thie  same  author,  the  males  of  certaiii 
brecida  have  lost  thi-ir  usual  offensive  odour.  In  one  uf  the 
Indian  breeds  the  males  and  females  have  hiims  of  wiilelf- 
different  shapes  ;  '"^  and  in  some  breeds  the  females  are  desti- 
tute of  horns, '"^  M.  Eamu  of  Kancy  informs  me  that  mMj' 
of  the  goats  there  bear  on  the  ujiper  part  of  the  throat  a  piir 
of  hairy  appeniiagiiS,  70  mm.  in  length  and  about  10 
in  di)imet<:r.  which  in  external  appearance  resemble  tltoM 
above  described  on  the  jaws  of  pigs.  The  presence  of  inter- 
digital  pits  or  glands  on  ail  four  feet  has  been  thought  to 
chamcterise  the  genus  Ovis,  and  their  absence  to  l>e  chant 
teristio  of  the  genus  Capra  ;  but  Mr.  Hodgson  has  found  till 
they  exist  in  the  &oat  feet  of  the  majority  of  Himali^ 
goats. '°*  Mr.  Hodgson  measured  the  intestines  in  two  goeticf 
the  Dtigii  race,  and  he  found  that  the  proportionallengthof  tb 
great  and  small  intestines  differed  considerably.  In  one  of  tbMl 
goal«  the  cfficum  was  thirteen  inches,  and  in  the  other  no  )m*' 
than  thirty-aix  inches  in  length  I 

descent  from  distiaM  ipcdo:  k 
Mr.  Clark  BtaUa  that  thii  mnMlii 
much  in  form. 

>••  Mr.  Clark,  '  Anniila  ud  ]■» 
.  CiBd  MlM 


t  ohsm  of  the  nnuDmr. 
>ti»  that  in  Ihe  NubUn 


i.  p.  *Ofl. 
ISereaoei  in 
Gordun 


>   lobes; 


is  <li  Tided 
>nd  Mt.  Clark  giro  a  ludicrDni  proof 
uf  thi*  fict,  fur  be  law  in  tbe  Miiuntiut 
n  mills  gnat  of  the  MuHot  brc^d 
parchiued  at  »  high  price  far  *  female 
in  full  milk.  These  diRereoces  iu  the 
■crotam    ore    probably    not   doe    to 


IflIB,  p.  361 
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CHAPTEB  IV. 

DOMESTIC  RABBITS. 


i  nAttiralieta,  with,  aa  far  as  I  know,  a  siDglo  esception, 

«  that  tJio  several  domestic  breeds  of  the  rabbit  are  de- 

l  from  the  commoti  wild   Bppcies ;    I  shall  therefore 

I  them  more   carefnlly  than  in  the    previous  coses. 

ia\a  '  states  "  that  the  tme  wild  rabbit  is  amallor 

t  the  domestic;    its  proportions   are  not  absolutely  tho 

its    tail    is  smaller ;    it*  ears  are  shorter  and   more 

kly  clothed  with   hair;    and  these   characters,  without 

uiug  of  colour,  are  so  many  indications  op|KH^  to  the 

a  which  anites  these  animals  under  the  same  specific 

taination."     Few  naturalists  will  agree  with  this  author 

t  anch  slight   differences    are  sufficient   to  separate  as 

I  species  the  wild  and  domestic  rabbit.     How  extra- 

'  it  would  be,  if  close  confinement,  perfect  tameneas, 

1  food,  and  careful  breeding,  all  prolonged  during 

f  generations,  had  not  produced    at  least  some  elTect ! 

■  lame  rabbit  has  been  domesticated  from  au  ancient  period. 

'  "^ifndnH  ranges  rabbits  among  animala  worthy  to  be  sacri- 

'"■1  to  the  gods,  and,  as  he  prescribes  their  multiplication, 

■ii'^ywere  probably  at  this  early  period  domesticated  in  China. 

Ibcjire  mentioned  by  several  of  the  classical  writers.     In 

'  H.  P.  Gtntit,  '  Elist  Nat.  du  Munmifina,'  iSbi,  luin.  >.,  p.  268. 
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1631  Gervsise  Markham  writes,  "  Yon  ehall  not,  as  in  utlw 
cattell,  looko  to  their  sbape,  but  to  their  ricbiiesse,  onclydect 
your  bucket!,  the  largra^t  and  goudlteet  oouies  you  cnn  pi; 
and  for  the  richuedse  of  the  skin,  that  is  acconiitcd  tk 
richest  which  hath  the  equallest  mixture  of  blacke  and  whiti 
haire  together,  yet  the  blaiie  rather  shadowing  the  white ;  lit 

furre  should  be  thicke,  deope,  smooth,  and  shining ; 

they  are  uF  body  much  fatter  and  hirger,  and,  when  another 
skin  is  worth  two  or  three  pence,  they  are  worth  twoshiJlingi.' 
Fj-oin  this  full  desci-iption  we  see  that  silver  -  grey  rsfatall 
existed  in  England  at  this  period ;  and  what  in  far  nun 
important,  we  see  that  the  breeding  or  selection  of  nibHta  ml 
then  carefully  attended  to.  Aldrovandi,  in  1637,  dcsuril* 
on  the  authority  of  several  old  writers  (as  Scaliger,  in  \iSJi, 
rabbits  of  various  colours,  some  "  like  a  hare,"  and  he  adds  tlitf 
P.  Valerianua  (who  died  a  very  old  man  in  1558)  Mwit 
Verona  rabbits  four  times  bigger  than  ours.^ 

From  the  fact  of  the  rabbit  having  been  domesticated  stu 
ancient  period,  wo  must  look  to  tho  northern  hemisphere  of  tit 
Old  World,  and  to  the  warmer  temperate  regions  alone,  it 
thealioriginal  ])arent-form ;  for  the  rabbit  cannot  live  with 
protection  in  countries  as  cold  as  Sweden,  and,  though  it 
run  wild  in  tlio  tropical  island  of  Jamaica,  it  has  never  grmtlf 
niultiplietl  there.     It  now  exists,  and  has  long  existed,  in  tbt 
wanner  temijerate  parts  of  Europe,  for  fossil  remains  have " 
found  in  several    countries.^       The  domestic  rabbit  rtudilf  III 
becomeB  feral  In  these  same  countries,  and  when  varioMlj  ' 
coloured  kinds  arc  turned  out  they  generally  revert  to  t!«  j 
ordinary  grey  colour.*     ^Vild  nibbits,  if  taken  young,  can  b» 
domesticated,  though  the  process  is  generally  very  tronU*" 
flome.'     The  various  domestic  races  are  often  crossed,  and  •■ 


>  D.  AUrovandi,  'Dt  QusdnipeJi- 
biLi  digiutu,'  1B37,  p.  'iSa.  For 
CoDt^ciiu  lad  O.  Markham,  sew  ■ 
writer  who  hat  *liidied  the  nubjeot, 
in  -Cattiigf  Gardsuer,'  Jan.  3:iad, 
ISHl.  y.  3bO, 

>  OwDii,  ■  Briluh  Fueul  Mammala,' 
p.  lla. 

*  BecbitciD, '  Malnrgcsch.  DcuUcb- 


'  1801,  b.  i.  p.  1133.    I  b 


w  Hiih  ft 


to  Kniiland  and  Scotlaa...  ,, 

>  'FigiHiBii  and  RabblU,'  bjr  E.  S- >. 
Prlamflr,  1854,  p.  133.  Sir  1-  *- 
briaht  ( '  OhserTatioM  on  llHlH"'.  | 
183S,  p.  10)  ipraks  iu<hI  .WmglJ"" 
the  difficultv.  But  Ihi*  ililBtull.'  * 
DDt  incariablc,  a>  I  hire  reuivtJI*' 


,xr  rouivtJ  !*•    I 
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]  to  be  qnite  fertile  t.^^^tii-^r.  inl   a  y^-  '    ;rT-*'Uti. >a 

e  showu  to  exist  frjiu  i!i''  l;iri.--.y-;  i-  :i;— ■■■   kir;  i>,  Livinz 

y  developed  iflire,  !.;■  ih^  ohje^/c  *ili  kieiJ-     TLr 

pimit-fonii  most  have  bem  »  bmroving  «n^i»«l  «  hftUt  not 

oimmun,  as  far  a^  J  can  diaeovcr,  to  anr  otlier  ■peoM  in  tfc« 

lurgo  gooDB  Lepue.      Only  ooe  wDd  <peaei  is  kncm  with 

'    n.iiiity  to  exist  in  £arc^  ;  bnt  llie  nbbit  (if  it  be  s  trae 

:<  Wii)  fmm   Moant  Sinai,  mnd  Hkewiae  tliat  fiu^  Algeim, 

-'Dt  ftlight  ilifierenoes;  and  theaa  fenna  bave  been  eoo- 

>  i-'-d  bj  Mmte  antlian  aa  wpedStmUy  dntiaeL*    Bat  tmA 

^lit  diffcrenoea  iraiild  aid  oa  Ktde  in  mrlajaing  tbe  not* 

::-iJcr»l>ledifferettoM  daanetefiatie  at  tbe  aerosl  doBotie 

-j<-!<.     If  IbelattCTaretbedcaccndantaBf  fonriwBclBtly 

allied  epeciea,  tbesc,  irith  the  exeeptaon  of  tbe  jy^^M"  labbit, 

luiTo  bwii  extenninated  in  a  wQd  state ;  aad  tbta  ta  vctt  ha- 

piT>)«bIe.  M-eing  with  what  pertinadtj  tbia  anintal  boUa  ifat 

jt'i'iuil.      From  tfaeae   aereral    Ttarnwi  we  nay  in&r  with 

' :-  ly  that  all  the  ibmattie  Ixceda  aie  tbe  deacendaata  of  tbe 

lumon  vrilA  qwcieo.    But  Cran  wbat  we  bear  of  the  nar- 

'lIIuim   sncccsa  in  Fianoo  in  rearing  fajbrida  between  tbe 

kuv  Hn  J  rabbit,'  it  ia  poanble,  tbongh  not  {imbafale,  fetm  An 

gtvttt  difficnlty  in  mafcTug  tbe  fint  ctoh,  tbat  aone  of  tbe 

Ur^T  rams,  which  at«  oolooied  like  tbe  hare,  mtay  ba*«  beoi 

mixiified  by  cnmsf*  witb  tbia  animaL     NevertbeleM,  tbe  eUef 

iltficTGiRvs   in  tbe  akeletons  of  tbe  wnnl  dooealic  bneda 

cumot.  aa  w«  ^hall  {fraentlj  aee,  have  been  derived  fniiB  a 

CTQM  witli  the  bare. 

There  are  many  bieeda  wbidi  tnamut  tbeir  t^wncten 
nunti  or  less  truly.  Ereiy  one  baa  aeen  tbe  eaamanm  lop- 
oTnl  rabbita  exhibited  at  onr  Aawm^  TariMH  allied  aab- 
W<la  STV  reared  on  tbe  CaattBtnt.  aodt  ■■  tbe  ao-called 
AmLiiluKian.  which  ia  aaid  to  have  a  targe  bead  witb  a  raoad 
Wbuftd,  and  to  attain  a  greater  size  tban  any  otber  kind ; 
uwtlicr  Urge  Paris  Imed  ia  named  tbe  Bonennaia,  and  baa  a 


<U  tmadlag  ft«D  the  «iU  nbUt. 
&' i1h  l>r.  P.  Brock,  is '  Jvond  4* 
I*  [1itiiiit»ie.*  luB.  ii.  p.  Mfl.  toaard*!    '  Jrara.  4*.  Pbj*,'  nL  li- 

'4rT^'HW.N»l.d»r  '^ 


I 


J 


110 


rxiMESTlc  rabbits: 


Cnir.  !T. 


Bquaro  heiul ;  the  Ho-c«lled  PutagoDian  rabbit  has  rcinarknUf 
short  e&TB  anrl  n  large  round  head.  Although  I  have  not  se 
all  these  breeds,  I  feci  some  doubt  about  there  being  any  loarlwi 
differenoe  in  the  ahape  of  th«ir  ekiills.^  Eoglish  lop-eani 
rabbits  often  weigh  8  lbs.  or  10  Ibe.,  and  one  has  been  t 
hibited  weighing  18  lbs. ;  whereas  a  full-sized  wild  nUI 
weighs  onlj  about  3|  lbs.  The  bend  or  t^kull  io  all  tlia|| 
lop-eared  rabbits  examined  by  me  is  much  longer  relal 
to  ite  breadth  than  in  the  wild  rabbit.  Many  of  tbemjl 
loose  transTerse  folds  of  skin  or  dewlaps  beneath  the  n 
which  can  be  palled  out  so  as  to  reach  nearly  to  the  a 
the  jaws.  Their  ears  are  prod^iously  deTeloped,  andll 
down  on  each  nido  of  their  faces.  A  rabbit  was  exliibi 
i867  with  it»  two  ears,  measured  from  the  tip  of  onefl 
tip  of  the  other,  22  inches  in  length,  and  each  ear  5J  S 
in  breadth.  In  1869  one  was  exhibited  with  ears,  ii 
in  the  same  manner,  23 1  Iq  length  and  5i  in  breadth ;  ^ 
ejiceedijig  any  rabbit  ever  exhibited  at  a  prize  show." 
common  wild  rabbit  I  found  that  tho  length  of  twqrl 
from  tip  to  tip,  was  7^  inches,  and  the  breadth  only  I^ 
The  weight  of  body  in  the  larger  rabbits,  and  the  develM 
of  their  ears,  are  the  qualities  which  wio  prizes,  andf 
been  carefully  selected. 

The  haKKxiloured.  or,  as  it  is  sometimes  called,  tho  B 
rabbit,  differs  in  nothing  except  colour  from  the  othai 
breeds ;  but  Mr.  J.  Young,  of  Southampton,  a  great  bre 
this  kind,  informs  me  that  the  females,  in  all  the  s 
examined  fay  him,  had  only  six  mammie;  and  this  < 
was  the  case  with  two  females  which  came  into   i 
Hi}ssion.      Mr.  B.  P.  Brent,  however,  assures   : 
namber  is  variable  with  other  domestic  rabbits.     Theo 
wild  rablnt  always  has  ten  maronMB,     Tho  Angora  n 
roniurkable  from  the  length  aud  fineness  of  its  fur,  ' 
oven  on  the  soles  of  the  ft-et  is  of  ooceiderable  length.  I 
breed  is  the  only  one  which  differs  in  its  mental  qui 
for  it  is  said  to  be  much  more  sociable  than  other  rabbiii 


.»«<<« 


Hurti 


,'  Way  Tlh,  la61,  p.1 


tliat  vith  the  iHi 
irboleltUerordbaa 
HbnapoMfcli 

It  k,  Ike  oabMT  «f  tkir  | 


Hw   dewUp  ia  boI   Mrictl; 

■with  thwr  «an 
lia  not  tiuim 
xemarkB  tbat, 
%jo    jierfecUr 
ely  marked,  their 
e."     When  <» 
VL  IB.  have  thei'  " 
eve  putot  DT  l>oth  «R  imUAofi.  d>t  it. 


xalttritr^   Ik. 


1  oT  Borliroltim,'  tMl, 

n^  of  BortienltBt*,'  lb; 

B,  p.  169. 

nu  tf  Uorticollon,'  tKl, 
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r  depradcmt.  tbne  is  nearl  v 


i  guod  i 


pTDgeajr  li««iiig  both  ous  full-lop,  as  if  boUi  paieoltl 
been  thna  cJuiacteriisd.  But  1  am  iniarmed,  if  1 
tuiTe  apright  eAr«,  there  is  hardly  a  cliaacv  ul  a  fiiU-lop. 
wime  hklf-lop«  the  oar  that  bangs  down  ie  broader  and  lonp 
than  the  upright  «ar;'-  so  that  we  have  ihe  iinuitual  can 
a  want  of  BjTiimetr>'  on  the  two  Hiilea.  'fUis  diffnn-nc*  iu 
position  and  size  of  tho  two  ears  probably  indii^tes  tlist 
lopjiing  results  from  the  great  length  aud  weight  ut  thni 


■|g  4.-Ilalf.lnp  tt.hliil.    (Gipird  (mm  E.  3.  DtImiim'.  irnrlr,) 

fnvouml  no  doubt  by  the  wcaknoss  of  the  muscles  ponswii 
on    dinUM).      AnduTstm "   mentiouB  a   breed   ha\-ing  unly  • 
ninRlo  par ;  and  PrnfusBor  Gervnis  another  brwd  Uostitnto 

Wo  otinio  now  to  tho  Himalayan  breeil,  which  ie  Bometia* 
(miUcmI  Dhiiioso,  I'oUmU,  or  Russian.     These  pretty  rabbits  ■ 
wlillr,    or  iiciiHBionally  yuUuw,  excepting    their   ears,  Bd 
fiMit,  ami  the  upjx'r  aidti  uf  tho  tail,  which  are  all  bniwniJ- 
blnok  ;  bnt  dm  thoy  have  rod'  eyes,  tiiey  may  be  considered  M 

"  iHiliiMi'r, '  PljiH'ii*  ami  UnbbiU,' 
L,  mil,  .'^  Iklw  *  Journal  itf  llDrll- 
aalivx*,'  IIM1.P.3TS. 
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jpeB.     1  have  teoeiTvd  ktcaI  mtcomata  of  thar  hnti&tf 

ry  ti^e.  From  tlteir  symiaetrieU  nub,  tLer  «cte 
ranknl  as  specifically  distinct,  and  were  pmriiiifllj 
IP  L.  niifn'pM.'*  Some  gnrad  otjKrrets  tfaev^it  t^at  tkj- 
|di;t«vt  a  dtRerence  in  tlietr  kabtta,  and  atiMtty  naiHiainsd 
Skev  farmed  a  new  »peciea.  TW  onpn  of  dii  hnad  k 
,  both  in  itself  and  as  thnnting  Mme  l^it  ok  tbe 
Uir«  of  inheritance  that  it  ia  vgrth  ^ving  in  de^L 
first  oeoesssry  faneAr  to  dnoihe  two  nthrr  lamia 
t*8  or  8i)n.T-sprtgB  f^enerallT  have  black  haada  ^id 
tbrir  fine  gr«y  Inr  is  inlenjiMaed  with  BvaooM 
anil  while  lung  hairs.  They  breed  psfettiy  ti«^  aad 
g  bem  ki-pt  in  warrens.  When  they  OKape  «^ 
trith  cotnmnn  rabbits,  the  prodnet,  aa  1  I 
gr  Birch,  of  Wretliam  Hall,  is  not  a  uxtHie  of  tbt  t 
1^  Imt  aliODt  half  tahe  afier  the  one  |«r«nt.  and  t 
kalf  aflKT  the  other  |«nnt.  Seondly.  fliiirrhilW  « 
Pver^reja  (I  will  nte  the  Ixmter  naae)  han  •' 
Mouse  or  clate-ooloond  for,  intei^Kiae 
hi  date-coloutvd,  aad  white  haira.'*  ' 
l^eotly  tme.  A  writer eUled  in  Ida? "that  he  h 
td  Himalariui  mbbits  in  the  CjUowing  i 
lx«ed  of  rhinrhilliis  which  had  been  mr— el  vhh  tl 
in  black  rabbit,  and  their  offiipring  wvie  c 
idullaH.  Theeo  latttf  were  ^ain  eroned  with  e 
ilhiM  (which  had  aW  heist  cnMaed  with  cilTer-gn 
hem   thia  comjilioalcd   cross  Himalayan  rabbota  ^ 

From  these  aud  other  similar  staleBKnta,  Mt^l 
tl"  was  led  to  nuik(<  a  carefdl  trial  ia  the  Zoolopcdf 
BM,  anil  he  faoud  that  by  aimply  cTunng  nlrer-gnijtf  1 
|hiDohil]a«  he  ciinld  always  prodnoe  aome  few  HiBM-  f 
S  and  th«  latter,  notwithstanding  their  ai  " 
t  Mpantt^.  bml  ]>erfE«tly  true.  But  I  hav«  recent^  i 
Kurod  the  pure  silver-grcA-s  of  any  ntb-faned  o 
odnoe  HimalayaiiB. 


.  ZaAif.  Sue,'  JuD 
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The  Himalayans,  when  first  lK)ni,  are  quite  white,  ai 
then  true  albiuoea ;  hut  in  tho  course  uf  a  few  mouthE  th^ 
grailuallv  assume  their  <liu-k  ears,  nose,  feet,  ami  tail.  0«i 
sioiially,  Iiowover,  rs  I  am  informed  \>y  Mr.  W.  A.  Woofc 
and  the  Rev.  W.  U,  FtiJU  tlie  yuung  are  horn  of  &  verv  ] 
grey  colour,  and  sjiecimens  of  such  fur  were  sent  me  liy 
fiinner  geutleman.  Tho  grey  tint,  however,  disajipeut  I 
the  animal  cometi  to  maturity.  So  that  with  these  fiioi 
layana  there  is  a  tendency,  strictly  coufinod  to  early  roiA 
to  revert  to  the  colour  of  the  adult  eilvor-grey  j)arent-<tO(i 
Silver-greys  and  chiuchillaa,  on  the  other  hand,  present  ftfl 
markable  contrast  with  the  Himalayans  in  their  cvlourwhQ 
quite  young,  furthoy  are  bom  perfectly  black,  hut  soon  aaU 
their  characteriH tic  grey  or  eilvcr  tints.  The  same  thing  oocv 
vritli  grey  horses,  which,  ae  long  «8  they  are  foale  aregraienll 
of  a  nearly  black  colour,  but  soon  become  grey,  and  get  whhi 
and  whiter  as  they  grow  older.  Ilenee  the  usual  rule  is  111 
Himalayans  are  l>oru  white  and  afterwards  become  in  ccrlB 
parts  of  their  bodies  dark-coloured;  whilst  silver-greys  ii 
l)om  black  and  afterwards  become  sprinkled  with  widi 
Exceptions,  however,  and  of  a  directly  opposite  nalv 
oooasionally  occur  in  both  cases.  For  young  Bilvm^^ny 
are  soraetinies  bom  in  warrens,  as  I  hear  from  Mr.  W.  Bi«' 
of  a  uream-colour,  but  these  young  animals  ultimately  hecOi 
black.  Tho  Ilimalayans,  on  the  other  hand,  sometimes  pi«dW 
as  is  stated  by  an  experienced  amateur,'"  a  single  blade  jtM 
one  in  a  litter ;  and  thia.  before  two  months  elapee.  becoB 
])Orfeotly  whit»». 

To  sum  up  the  whole  curious  case ;  wild  silver-grqrs  ffl 
he  ooiisidered  as  black  rabbits  which  become  grey  at  an  «M 
period  of  lifu.  When  they  arc  crossed  with  common  ratiU 
the  ofl'Kpring  are  said  not  to  have  blended  colours,  but  to  ti 
after  either  parent ;  and  in  this  respect  they  resemble  Ml 
and  albino  varieties  of  most  quadrupeds,  which  oftcu  tnafl 
their  colours  in  this  same  manner.  When  they  aw  orofl 
with  chincliillaB,  that  is,  with  a  paler  sub-variety,  the  yon 
are  at  first  pure  albiuoes,  but  soon  become  dark-colonnd  i 

'•  ■  Phcni-ni«n«D  iu  ItiniaUyaa  Kibbilh'  m  -  JourDil  uf  I[urliuuil»n>,'  J» 


t  of  the  saiaaL     Bjmb.  if  it  ■ 

I  said  diinrfcni—  were  ilw  oAp 
B  ■  lilacfc  and  klbiso  iKiielj  vitktkea 
d — •  MqipuMtion  m  itwlf  not  i^{H 
■  drciiDMtanre  if  tSirvr-pry*  in  vmrrtat  m 

iiij   uliili  jiwiiig.  whii  1>  iilliiinliij  IwMi^ 
J  tike  sbore  given  pandoxial  btt»  ob  dw  d 
r  in  nlvn-'gTeTs  sad  in  tlwtr  d 

i  nnder  the  taw  of  rrNnaou,  ■wpMxmng  at  dif- 

k  period!  of  growth  and  in  infciinl;depgta.«itherloihe 

1  Uk^  or  to  the  onpnal  alluo  jmnat-wmnetr. 

I,  titta,  ranttrkable  th^t  Hintalajana.  tfaonglt  prodnccd 

Bed  tnui.     Bttt   aa,  wUbt  yom^  thtj  mn 

i  Cdls  under  a  ««▼  general  mk ;  alliiniHB 

■vetl  known  tu  be  strmglr  inlunted,  for  indanoe  witli 

liec  and   many  other    qtiadnipeda,  and   even  wlut« 

Bat  why.  it  nay  be  aded.  do  the  eaia,  tail.  noar. 

,  and  BO  other  |«rt  <^  the  body,  revert  tn  a  Uadc 

This  apinrentlv  ilcpenda  on  a  taw,  wludi  gdteratly 

1,  Bamdj.  that  cliaractna  cxniman  to  many  lyccio 

tnd  thia.  in  &ct.  implies  long  inheritance  bom 

nt   progenilur  uf  the   genua — are   foand    to  resist 

I,  or  to  rcappMU'  if  lost,  mote  petsieteotlT  itiaii  the 

which  are  cvnfined  to  ttke  se]iu«t«  epcciea.     Now. 

I  gHiSB  I^pUB,  a  large  tnajmitj  of  the  spccin  faavv  their 

d  the  npper  surface  of  the  tail  tintett  Uack :  but  thr 

e  of  theae  uarks  is  best  aeen  in  thoee  epecic«  wliich 

r  beootnti  wluto  :  thus,  in  Sootland  the  L.  tariabitu  " 

&  R.  WuMtnwi.  ■  >'Mval  HMmt  •rfMnmiwUa :  B>d<au,' l«46.  |ip.  Ut. 
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Cuir.n; 


in  ita  winter  (Irens  hae  n  shade  of  oolonr  on  ita  dikh.',  nnd 
tipM  of  itc  care  ore  Hack :  in  Uiu  L.  lihetanwi  the  ean 
bhu:k,  the-  upper  snr&ce  of  the  tail  grc,>-iBli->ilAck.  ami 
aolm  of  the  feel  brown :  in  L.  glaaalU  the  winter  fur  ia  \ 
white,  wtocpt  the  eoW  of  the  feet  and  the  points  of  the  t 
Evmi  in  the  vnrionsly-coloure'l  faucv  rabhits  wo  nmy  o 
vbciorve  a  tendency  in  these  same  part«  to  be  inon>  did; 
tiiitwl  thau  the  reet  of  the  body.  Thiia  the  Boveral  oaloB 
iHurks  ou  the  Himalayan  rabbits,  as  they  gniw  iJd, 
reiidcriKl  intelligible.  I  may  add  a  nearly  ana1<igoii§  a 
fancy  riibbita  verj-  often  have  a  white  star  on  their  forolwaJl 
Knd  the  common  English  hare,  whiliit  young,  gcneraUyl 
H»  I  have  myself  observed,  a  similar  white  star  on 
furchcwl. 

When  variously  coloured  rabbits  arc  sot  free  in  Eumpi!,: 
are  thus  {dacorl  under  their  natural  conditions,  theygniml 
revtirt  to  tlio  aboriginal  grey  oolonr;  thiH  may  l-c  in  part  ' 
to  the  tondunoy  in  all  cruased  animals,  as  latoly  ulwcrrBd,' 
revert  to  their  jiriinonliat  state.     But  this  tendency  lixs ! 
ulwuys  jirevnil ;  thus  silver-grey  rabbit*  are  Icejit  in  wun 
and  n^mniu  true  though  living  almoet  in  a  state  of  natal 
bnl.  a  wamMi  uiust  not  bo  stocked  with  both  eilver-grejB  • 
coinnion  mbbita ;  otherwiae  ■'  in  a  few  years  then;  wiD 
none  but  common  gruya  surviving,"""     When  rabbtta  I 
wild  in  foreign  ooiintries  nnder  new  conditions  of  life,  tl 
liy  no  means  always  revert  to  tlielr  aboriginal  oolonr. 
■lumaioa  tlio  feral  rabbits  are  dceeribed  as  having  been  "  akai 
mlounxl,  deeply  tinted  with  sprinklings  of  white  ou  th«0Ni 
nn  lh«  Bboiilders.  and  ou  the  back  ;  softening  off  to  hltie-«UI 
nnder  tliv  breast  and  Udly." ''     But  in  this  tropical  tEU 
the  mnditious  were  not  favonreblc  to  their  inerea«e.  and  d^ 
tiever  npivail  widely,  and  are  now  extinct,  as  I  hmr  fnmMll 
K.  Hill,  owing  to  a  graat  fiiv  which  uecnrrr*!  in  the  mM 
Uabbila  during  many  yvars  llaT1^  mn  wild  in  the  FiUIlM 
••tMum<«-IV««uidK*U.iu,'      k*T.  WtKKfcnl  ia  ■  Wm«3 
f.W*.  TW  cu  b*  1*1*.  hMnnr,  ill^ 

"  ^Imp*'*    >Se>»«n    «    JmwhV       (■»  liraMiwV  '  Tnnb,' f  <*! 
1M>I,  ^  Ml.  »  «««n)*l  tn  u  n-       la  fwta  of  lajia,  m  t  un  Irfaarfl 
nlhM  **mi«t.  Mr.  EL  KtlL'  lU*  u      Hi.  Mjtk.  ikf  Wnd  »U. 
U>  Ml}  tmrm%  nm  m  «tMk  nUttt 
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mds ;  they  are  itlnmdaiit  in    cert-iin  parta,    but  do  nut 

1  eitenBively,     Most  of  them  are  of  the  common  grey 

f.  88  I  am  infomioil  hy  Admiral  Sulivan,  are 

xjhmred,  und  many  are  bhtck,  uften  with  nearly  aymme- 

1  wliite  marks  on  their  faces.     Hence,  M.  LeBBcn  dcRcrilwd 

rblack  variety  as  a  distinct  epet'iea,  under  the  naiiiti  of 

g  magdlamcat,  but  thiit,  as  I  have  elsewhere  shown,  ib  itu 

Within  recent  times  the  sealers  have  stockeil  Honn; 

Filie  Hinall  outlying   jsleta  in    the  ralltland   group  with 

;  and  on  Pebble  Islet,  as  I  hear  from  Admiral  Sulivan, 

Wgc  proportion  are  hare-colon  red,  whereas  on  Rabbit  lelet 

e  proportion  are  of  a  bluish  colour,  which  is  not  ulse- 

How   the  rabbits  were  coloured  which  wi^re 

tned  out  of  these  islets  is  not  known. 

0  rabbit*  which  have  become  feral  on  the  island  of  Porto 
,  near  Madeira,  deeervo  a  fuller  account.  In  1418  or 
•).  Gonzales  Zarco  ^  happened  to  have  a  female  rabbit 

E  board  which  had  produced  young  during  tlie  voyage,  and 
Pitumed  them  all  out  on  the  island.     These  animals  soon 
o  rapidly,  that  they  became  a  nuiaance,  and  actu- 
r  caused  the  abandonment  of   the  settlement.       Thirty- 

1  years  subsequently,    Cada  Moato  describes    them   as 
tpnnierable ;    nor  is  this  suprimug,  as  the  island  was  not 

labited  by  any  lieast  of  prey  or  by  any  terrestrial  maninial. 
B  do  not  know  the  character  of  the  mother-rabbit ;  but  it 
I  probably  the  common  domestieate*!  kind.  'I'he  SpaniBli 
*  isnla,  whence  Zarco  sailed,  is  known  to  have  aboundeil 
ti  the  common  wild  species  at  the  most  remote  historical 
;  and  as  these  rabbits  wore  taken  on  board  for  food,  it 
(improbable  that  they  should  have  been  of  any  peculiar 
That  the  breed  was  wel*  domesticated  is  shown  by 
e  doe  having  littered  during  the  "voyage.  Mr.  Wollaston, 
it  my  request,  brought  home  two  of  these  feral  rabbits  in 
iril«  of  wine;  and,  subsequently,  Mr.  W.  Haywood  sent  to 


— ^■P»»i  uul  'iUwiugy  OT  [i»  toys] 
''-^■iftballBgU:  HutimKlU,' p.  02. 
=*■   "SmV  -CoUMtiOTi  of  Vovairei 
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me  thre«  more  specimens  in  brine,  and  two  alive.  1 
Heven  epecimens,  though  canght  at  different  perioils,  u] 
re«<emUed  esch  other.  Tlify  were  full  grown,  as  shon 
the  state  of  their  bones.  Although  the  conditionfl  of  li 
Porto  Santo  are  evidently  highly  favonrable  to  rahhj 
proved  by  their  extraordinarily  rapid  increase,  yet  they 
conspicuously  in  their  email  size  fK)m  the  wild  En 
rabbit.  Four  English  rabbits,  TOcasnred  from  the  inci* 
the  anus,  varied  between  17  and  ]T]  luchee  in  length;  i 
two  of  the  Porto  Santo  rabbits  were  only  14+  and  15  i 
iu  length.  But  the  decrease  in  size  is  be«t  shown  hy  we 
fimr  wild  English  rabbits  averaged  3  lb.  5  oz.,  whilst  c 
the  Porto  Santo  rabbits,  which  had  lived  for  four  yoare  i 
Zoological  (lardena,  but  had  bet-ome  thin,  weighed  only 
!l  OS.  A  fairer  test  is  afforded  by  the  comparison  of  the 
cluaned  limb-bonee  of  a  Porto  Santo  rabbit  killed  on  the  i 
with  the  same  bones  of  a  wild  English  rabbit  of  average 
and  they  differed  in  the  proportion  of  rather  less  than  ii 
nine.  So  that  the  Porto  t^anto  rabbitj;  have  decreased  n 
three  inches  in  length,  and  almost  half  in  weight  of  bo 
The  heaii  has  not  decreased  in  length  proportionally  wit 
l)ody:  and  the  capacity  of  the  brain  case  is,  as  we 
hereafter  see,  singularly  variable.  I  prejiareil  four  al 
and  these  resembled  each  other  more  closely  than  do  gwe 
the  skulls  of  wild  Englieh  rabbits  :  but  the  only  differeti 
Btructuru  which  they  proaented  was  that  the  snpra-cv 
prooesBoa  of  the  frontal  bones  were  narrower. 

In  colour  the  Porto  Santo  rabbit  differs  considerably 
the  common  rabbit ;  the  upper  surface  is  redder,  and  is  H 
intersiiersed  with  any  black  or  black- tip j>ed  hairs, 
throat  and  certain  parts  of  the  under  surface,  instead  of  1 
pure  white,  are  generally  pale  grey  or  leaden  colour, 
the  most  remarkable  difference  is  in  the  ears  and  tail ;  I 
examined  many  fresh  English  rabbits,  and  the  large  oolle 

"  Snroelhing  of  Ihe  snrae  kind  hu  counirj'miiii  tnroeil  u 

nccutrsd    on   the    IsJhdJ    of    LipnTl,  which   multiplied    pi 

when,     ■ranrdiaf;      to     iipallnDuni  ur*  Spdlnmnaj,  "It. 

('Vuyngeduiul«sileiu  SJcilm,' quoted  ds  Lipnrl  lant  plu*  j«tj| 

by  Qodroo,  'De  rE»p*oe,'  p.  364),  a  qu'on  el*re  ("   '         


UgM| 
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t  tkiuti  ill  tlte  British  Mnseum  from  variouB  countries,  and 

ll  luiTo  iLf  upjier  surfaoe  of  the  tjiil  and  the  tips  af  the  ears 

uithoil  with  blackish-gnij  fur;  und  tliis  is  given  in  luost 

Vorka  aa  tine  of  tiie  spocifio  charatstera  of  the  ralibit.     Now 

kk  the  BC-viiii  Porto  Santo  rahbitu  the  npper  surface  of  tlie 

aB  «ilb  TL-dilish-hrown,  and  tho  tips  of  the  ears  had  no  trace 

Mio  Idnek  edging.      But  hero  we  meet  with  a  singular 

tniatHnco:  in  June,  1661.1  examined  two  of  these  rabbits 

iitly  Bent  to  the  Zoological  Gardens,  and  their  tails  and 

~i»n>  were  coloured  aa  just  dosu-rilwd ;  but  when  one  of  their 

itrnd  IxidieB  was  sent  to  rae  in  February,  18(i5,  the  ears  were 

plainly  mlged,  and  the  upper  surface  of  the  tail  was  covered, 

^ih  blackish-grey  fur,  and  the  whole  Ijody  was  much  less 

~    i  .  so  tliat  under  the  English  climate  this  individual  rabbit 

:  n-«jvered  the  proper  colour  of  ita  fur  in  rather  k^ss  than 

"i  \u-  twu  little  Porto  Santo  rabbits,  whilst  alive  in  the  Zoo- 
.il  r!anlens,  had  a  remarkably  different  appearance  froni 
I  'inmonkind.  They  were  extraordinarily  wild  and  active, 
III  muny  jicrnons  eKclairood  on  seeing  them  that  they  were 
!■  like  large  rats  than  rabbits.  They  were  nocturnal  to 
itiiisaal  degree  in  their  habits,  and  their  wildness  was  never 
ihi' leant  Bubilued;  flo  that  the  superintendent,  Mr.  Bartlett, 
-■iinil  nie  tliut  he  had  never  had  a  wilder  animal  under  his 
''i,'p.  niis  its  a  singular  fact,  considering  that  they  arede- 
i.ik-d  from  n  domesticated  breed.  I  was  so  much  surprised  at 
;1l:iI  I  requested  Mr.  Haywond  to  make  inquiries  on  the  spot, 
I' liter  they  were  much  hunt«d  by  the  inhabitants,  or  per- 
luA  by  hawks,  or  cate,  or  other  animals ;  but  this  is  not 
'  i-aac,  and  no  cause  can  be  assigned  for  their  wildness. 
i  V  live  both  on  the  central,  higher  rocky  land  and  near 
MA-cliffs,  and,  from  being  exceedingly  shy  and  timid, 
!  lucu  BppcAr  in  the  lower  and  cultivated  dJBtricts.  They 
~ii(l  to  produce  from  four  to  six  young  at  a  birth,  and 
'IT  bnmiUng  season  is  in  July  and  August.  Lastly,  and 
.J,  is  a  highly  remarkalde  fact,  Mr.  Bartlett  could  never 
^'''-id  in  getting  these  two  rabbits,  which  were  botli  males, 
' '  'i>wKiate  or  breed  with  the  females  of  several  breeds  which 
^  repeatedly  placed  with  them. 
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If  tlie  bisb'TV'  of  these  Porto  Santo  rabbits  luul  not  I 
kuown.  most  uaturaliste,  on  olweTTJiig  tlmir  ranch  iwlt 
size,  their  cqIoiit,  reddi&h  above  and  grey  bmesth.  their  I 
and  ears  not  tipped  with  black,  would  ha\-u  ranked  tbam  i 
distinct  species.  They  would  have  bwit  strcmgly  ooaGn 
in  this  view  by  seeing  them  alive  in  the  Zoological  Gari 
and  hearing  that  they  refused  t<>  ample  with  other  t»U 
Yet  this  rabbit,  which  there  can  be  little  doubt  wanld  I 
have  been  ranked  aa  a  distinct  species,  as  certainly  origin] 
since  the  year  1420,  Finally,  from  the  three  cases  of  Ai 
rabbits  which  have  mn  wild  in  I'orto  Santo,  Juiuaica.<Bl 
tlie  Falkland  Islands,  we  see  that  these  animals  du  nut.  uni 
now  conditions  of  life,  revert  to  or  retain  their  uliorigiuul  di 
racter,  as  is  bo  generally  asserted  to  be  the  case  by  ma 
atithors. 

OUeologic.al  Charaden. 

WTien  we  remember,  on  the  one  hand,  how  frequently  it 
stated  that  imixirtant  parts  of  the  structure  never  vary ;  u 
■in  the  other  hand,  on  what  small  ditTerences  in  tlie  skelet^ 
fossil  species  have  often  been  fonnded,  the  variability  at  tbl 
akuU  and  of  some  other  bones  iu  the  domesticate<l  mbhitwifl: 
deserves  attention.  It  must  imt  be  snpposed  that  the 
important  differences  immediately  to  be  dcscril>ed  strictij ' 
characterise  any  one  breeil ;  all  that  can  be  said  is,  that  ib^ 
are  generally  present  in  certain  breeds.  We  should  bear  ia 
mind  that  selection  has  not  been  applied  to  fix  any  ctiaraiiet 
in  the  skeleton,  and  that  the  animals  have  not  had  to  snppd^  _ 
themselves  under  uniform  habits  of  life.  We  cannot  accomi  ' 
for  most  of  the  differences  in  the  skeleton ;  but  wt'  shall  m 
that  the  increased  size  of  the  body,  dne  to  careful  narture  vA 
continiiod  selection,  has  affected  the  bead  in  a  partionlw 
manner.  Even  the  elongation  and  lopping  of  thp  cnra  li*»* 
influenced  in  a  small  degree  the  fonu  of  the  whole  sknlL 
The  want  of  exercise  has  apparently  modified  tlie  propoC 
tioual  length  of  the  limits  in  comparison  with  that  of  tKi 
body. 

As  a  sttindard  of  comparison,  I  prepared  tkeletons  of  twovBS 
rabbits  from  Kent,  one  from  the  Shetland  Islands,  and  ouu  G    ' 
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Itrim  ID  Treluid.  As  all  ttae  bones  in  theee  four  flpecimeng  rrom 
ch  di»taut  loc&litjee  clnselj  resembled  est:h  other.  bK-Bentmg 
iiwly  auj'  apprwiable  differente,  it  may  be  conclnJed  ihat  the 
<>r~i  lit  llie  trilu  rabbit  are  generally  nnirorm  iu  character. 

-  ■'". — I  have  carefnlly  examined  ekulls  of  ten  large  lop-eared 

'-.and  of  tiro  common  domentjc  rabbits,  which  latter  differ  &om 

'  ■]  i-cared  only  in  nut  hoving  Hueh  lai^  bodiee  or  ears,  yet  both 

;i  [  iban  in  the  irild  rabbit.    First  for  the  ten  lop-eared  robbits  : 

all  these  tlie  skoll  is  remarkably  elongated  in  comparieon  with 
i  bretwltli.  In  a  wild  rabbit  the  length  was  3' 15  iochus,  in  a  large 
i]«y  rabbit  4'3;  whilst  the  breadth  of  the  craniam  enclosing  the 
am  was  in  botii  almuet  exactly  the  same.  Even  by  taking  as  tlie 
■ndard  of  comparison  the  widest  part  of  the  zygomatic  arch,  the 
mils  irf  the  lop-eared  are  proportionally  to  their  breadth  three- 
urtcre  of  nn  inoli  too  long.  The  depth  of  the  head  has  increased 
nii«t  in  the  same  proportion  with  tbe  length;  it  is  the  breadth 

ii^<i  nhich  has  not  incivaiied.    The  parietal  and  occipilal  bones 

:'r^i^g  the  brain  arc  le«8  arched,  txtth  in  a  longitudinal  and 
■  ■■rrm  line,  than  in  the  wild  rabbit,  so  that  the  shape  of  the 

..;um  is  somewhat  different.  The  snriace  is  rougher,  lees  cleanly 
uiiiLiired.  and  the  Hues  of  sutures  are  more  prominent. 
AltlioDgh  thci  skulls  of  the  large  lop-eared  rabbits  in  comparison 
ilb  thow  of  the  wild  rabbit  are  much  elongated  relotively  to  their 
Kwltb,  yet,  rulatiTely  tu  the  eize  of  body,  they  arc  far  from  clou- 
ihd.  The  lop-eared  rabbits  which  I  esumined  were,  though  not 
t,  more  than  twice  as  heavy  as  the  wild  specimens ;  but  the  xknll 
w  Tery  far  from  being  twice  as  long.  Even  if  we  take  the  fairer 
ind&M  of  the  lei^b  of  body,  frum  the  nose  to  the  anus,  the  skull 
uct  »n  an  average  aa  long  as  it  onght  to  be  by  a  third  of  on  inch. 

t!iL-  gmoll  feral  Porto  Sauto  rabbit,  on  the  other  hand,  the  head 
vply  to  the  length  of  body  is  atwnt  a  quarter  of  an  inch  too 

I'll'  elongation  of  the  skull  relatively  to  its  breadth,  I  find  a 
i.vi  r>Al  rhnracter,  not  only  with  the  large  lo^i-eared  rabbits,  but 
i:ill  the  artificial  breeds ;  as  is  well  seen  in  the  skull  of  the  Angora. 
^lui  at  ftrst  much  surprised  at  the  fact,  and  could  not  imagine  why 
m-.^ticatioii  could  produce  this  unitbrm  result;  but  the  explana- 
"II  "■ems  to  lie  in  the  circumstance  that  during  a  number  of^gene- 
•hnoE  the  artificial  races  have  been  closely  confined,  and  have  had 
<^\--  ijRcMon  to  exert  either  their  senses,  or  intellect,  or  voluntary 
m^lwi;  coniequently  the  brain,  as  we  shall  presently  more  fully 
■',  hita  nut  increased  relatively  with  th^  size  of  body.  As  the  brain 
u  srit  increased,  Uie  bony  case  enclosing  it  has  not  increased,  and 
M  has  evidently  offected  through  correlation  the  breadth  of  the 
BtiK  Hknil  from  end  to  end. 

'n  til  the  sltnllB  of  the  large  lop-eared  rabbits,  the  supra-orbital 
>l«lwot  [iroceeses  of  the  frwilal  bones  are  much  broader  than  in 
he  «il(i  rahbil,  and  they  generally  project  more  upwards.  In  tho 
■>?ili«tic  arch  the  posterior  or  projecting  point  of  the  malar-bono 
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it  broader  and  blunter;  and  in  tlie  Hpecimen,  fig.  8,  it  is  sn  hi 
remarkable  degree.  This  point  approachee  nearer  to  tlie  sodita) 
meatus  than  in  the  vrild  rabbit,  as  mtkf  be  best  teen  in  fic-  ^'.  \ 
this  ciicmoBlanDe  mainJ^  depends  on  the  changed  dirertion  O; 


meatiiH.  The  inter-parietal  tone  (see  fig-  9)  differs  much  in  at 
in  the  Bcvcral  skullB;  generally  it  is  more  ovn!,  that  is  mow 
tended  in  the  line  of  the  longitudinal  axis  nf  the  skull,  than  ill 
wild  rabbit.    The  poBtorior  margin  of  "  the  square  roisod  [ 
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Iho  oceiimt.iiiKteftd  of  Iteingtnmcated, or  projecting  slightly 
lk  wild  mdbir,  is  in  mo«t 
d  nbbits  poinkid.  its  io 
The  pAramftatorilg  tcln- 
b  the  eizu  nt  the  skull  ui'u 
lif  much  thicker  tlmo  in 
tfnblHt. 

—  '-"^fimunenCfie.  10) 
■rkftble  £(rer- 
i  nhbit,  the 
n  the  condyles 
„_d  iJinoet  angu- 
3iOOt,and  the  npiRT 
Eoeeply  and  sqaarnly 
*moe  the  longitudiual 
A  the  tnuiBTerse  axis. 
Rilbi  of  tiie  loi)-eared 
la  tnnsrersa  axis  ex- 
_j  longitudinal ;  for  in 
if  thew  skulls  WHS  the 
IgB  between  the  a>ndjle6 
f  hoUowiid  out;  in  live 

L  Uirse  there  was 
M  well  developed. 
~  VDoes   ID    the 
)  fimmeii  are 

»Ke  loBO 

A  atracvnre  aa 

nl  OMfrow,  thouph 
1U7  the  ontlmo  of 
Iv  u  not  affected  p,,. 
hraoof  the  ptwWigo.  1^ 
I  the  elmllB  of  the 
p-eared  rabbits,  the 
nditorf  meatnr  - 
Inn  akull  4'3  incnes 
h.and  which  barely 
'  in  breadth  the 
a  wild  rabbit 
m  3'15  inchm  in 
the  lon(»r  diameter 
neatus  was  emntly 
gMt.  Th^  orifl<« 
I  oompreased,  aud 
■|in  tn  the  side  nearest  thi 

'Mit.  Uki.  ] 


12+ 


noMESTlC   BABBITS : 


Cbip.it. 


the  outer  Bide.  The  wliole  mcatiis  is  directed  more  fnrviidl 
As  in  breeding  !n[veare(l  rabbits  the  length  of  Ihe  Hus.  tai 
tiieir  consequent  lopping  niul  lying  flat  on  the  face,  are  tin 
chief  points  of  excellence,  there  can  hardly  be  ft  doubt  th»t  lb> 
great  change  in  the 
form,  and  direction  of  thi 
liony  meatuB,  relatively  b 
tliis  HLmo  part  in  the  viU 
rabbit,  is  dno  to  the 
tinned  selection  of  : 
vidnala  hftTioB  larger 
larger  ears.  The  iiiflwns 
of  the  external  car  <hi  ttrt 
bouy  meatus  is  veil  BhofH 
in  the  lilcullfi  (I  hare  a- 
amined  three)  of  h»lHo(i 
(see  fig.  5),  in  which  Ota  t* 
stands  upright,  anil  theoths 
and  longer  car  hangs  iIovd; 
for  in  these  skullB  there  IM 
A  plain  dilfijrenee  in  tl* 
farm  and  direction  of 
bony  meatus  on  the 
Kidea.  But  it  is  a  o 
mure  interesting  (act,  L^ 
the  changed  direction  ai 
increased  size  of  tb  '" 
meatus  have  sliphtlj  t 
on  the  same  side  tie  — 
tnro  of  the  whole  akiiU. 
here  give  a  drawing  (fi^H 
of  the  skn!!  of  a  hnlf-lop ; « 
it  may  Iw  observed  toal^ 
suture  between  the  vtiAm 
and  frontal  liones  does  tA 
run  strictly  at  right  aagh 
to  the  longitudinal  aji»  « 
the  skull;  the  left  fiooH 
Ixine  projects  lieyotid  <l* 
right  one:  both  the  pcalBW* 
'''^wi;rr>Sl''-'l'ff"'"rl:mu™  "f'l'^*^^'^  an^  anterior  niarpiJTof  l»» 
ncitn*  OB  ihi-  iwo  «(ii«,  .i^d  the  o,n«ig,'Tit  left  Zygomatic  arch  on  t* 

InnmnU.      '  a     little    ID    odTAnOC  01  «■ 

corresponding  bones  on  w' 
opposite  Bide.  Even  the  lower  jaw  is  affected,  and  the  condylai*''''] 
not  quite  syromotrical,  that  on  the  left  standing  a  little  in  «'''*ffi 
of  that  on  the  right.  This  ncems  to  me  a  remarkable  '=**'.2i 
correlation  of  growth.    Who  would  have  surmisod  that  by  kecj''" 


Chi 


.  rv. 
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an  animal  iloring  matrf  generations  under  confincmeiit,  and  eo 
leaJiug  to  the  disiise  of  the  mnstles  of  the  ears,  nnd  by  continnally 
seluciiiig  individuals  with  the  lonpest  and  larireet  ears,  he  would 
tLus  indirectlj  have  affected  almost  every  suture  in  the  Bkull  and 
the  form  of  the  lower  jaw ! 

In  the  lai^e  lop-eared  rabbilB  the  only  difference  in  the  lower 
jaiv,  in  comparison  with  that  of  the  wild  ralibit,  is  that  the  posterior 
tnargin  of  the  ascending  ramns  is  broader  and  more  inflected.  The 
betb  in  neither  jaw  present  any  difference,  except  that  the  sioall 
incisors,  beneath  the  large  ones,  are  proportionately  a  little  longer. 
The  molar  teeth  have  increased  in  size  proportionately  with  the 
increased  width  of  the  skull,  measured  across  the  zygomatic  arch, 
ftnd  not  proportionally  with  its  increased  length.  The  inner  line  of 
the  sockets  of  the  molar  teeth  in  the  upper  jaw  of  the  wild  rabbit 
SirnB  a  perfectly  straight  line;  but  in  Mime  of  the  largest  skulla  of 
the  lop-eared  this  line  was  plainly  bowed  inwards.  In  one  speninien 
there  was  an  additional  molar  tooth  on  tach  side  of  the  upper  jiiw, 
betwei^  the  molars  and  premolars ;  but  these  two  teeth  did  not 
oorrciipoud  in  size ;  and  as  no  rodent  has  seven  molars,  this  is 
merely  a  monstrosity,  lliongh  a  curious  one. 

The  five  other  skulls  of  common  domestic  rabbits,  some  of  which 
mpproach  in  simi  the  above-deKcribed  largest  skulls,  whilst  the 
others  exceed  but  little  those  of  the  wild  rabbit,  are  only  worth 
notice  as  presenting  a  perfect  gradation  in  all  the  above-specified 
diff(a«uces  between  the  skulls  of  the  largest  lop-eared  and  wild 
rabUts.  Iti  all,  however,  the  supra-orbital  plates  are  rather  latter, 
and  in  all  tlie  auditory  meatus  is  larger,  in  conformity  with  the 
increawd  sine  of  the  external  eara,  than  in  the  wild  rabbit.  The 
lownr  notch  in  the  occipital  foramen  in  some  was  not  so  deep  as  in 
the  wild  ratibit,  but  in  all  five  ekulls  the  upper  notch  was  well 
derelopeii 

Tim  skull  of  the  Auijora  rabbit,  like  the  latter  five  skulls,  is  inter- 

nwdiatx  !u  general  pritportious.ftnd  in  most  other  characters,  between 

IhOM  of  Ihc  lat^est  lop-cared  and  wild  rabbits.     It  presents  only 

nneaiognlar  chuocter:  though  considerably  longer  than  the  skull 

of  the  wild  rabbit,  the  ><reajlth  meaBurod  within  the  posterior  snpra- 

"ibitdl  lih'-ureB  is  nearly  a  third  less  than  in  the  wild.    The  skulls 

■".I      ."■■-i-yi'ey,  and  cliirwhilla  and  Jlijiialir/nn  rabbits  are  more 

i  iliuu  in  the  wild,  with  broader  supra-orbital  plates,  but 

:  '  .  Ill  any  other  respect,  excepting  that  the  upper  and  lower 

■:  ■  ML  Uie  occipital  foramen  are  not  so  deep  or  80  well  developed. 

<>•  -ni'il  »i  the  JUnsrowrabbit  scarcely  difTsrs  at  all  from  that  of  the 

Willi  raiibit,    In  the  Porto  Santo  feral  mbbite  the  anpra-orbital  plates 

Mr  j;eDiTnll.v  narrower  and  more  pointed  than  in  our  wild  rabbits. 

As  some  of  the  largest  lop-eared  rabbits  of  wlitch  I  prepared 

Cre  coloared  almost  like  hares,and  as  these  latter  am'nwls 
lave,  as  it  is  afllrmed,  lieen  recently  crossed  in  France, 
thought  that  some  of  the  above-described  characters 
irived  from  a  cross  at  a  remote  period  with  the  hare. 
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Conseqvcntl;  I  examjnod  Rknlk  of  the  hare,  bnt  no  li^ht  could  thn 
be  thrown  on  the  pBculiaritiae  of  tlie  BkitUs  of  Hie  larger  nhbjk 
It  is.  iiowefor,  an  interesting  fact,  as  illustrating;  tlm  Uv  U 
vnrieties  of  one  species  often  assumo  the  chiuucters  of  other  specM 
of  the  snme  genuB,  tliat  I  found,  on  comparing  the  skulls  of  ■" 
species  of  hares  in  the  British  Uuseum.  that  tlie;  difiercd  from  md 
other  chiefly  in  the  very  same  points  in  which  domettic  nibbfll' 
vary,— namoly,  in  general  proiwrtions,  in  the  form  ami  siiee  of  (k' 
snbra-orbital  plates,  in  the  form  of  the  free  end  of  tliu  inulai  bait: 
and  in  the  line  of  enture  separating  the  occipitHl  iinil  fronlal  inam 
Moreover  two  eminently  variable  characters  in  the  domestic  nhUt, 
namely,  the  outline  of  the  occipital  f  >   ..       .  -  j. 

"  raised  platform  "  of  the  occiput,  ' 
instance's  in  the  same  species  of  hare. 

I^rfcfcrtr.— The  number  is  uniform  in  all  the  skeletons  whtebl 
have  esamined,  with  two  eioeptions,  namely,  In  one  of  the  i 
feral  Porto  Santo  rabbits  and  in  one  of  the  Ini^icst  lop-eared  kj 
both  of  these  had  as  usnal  seven  cerviaal,  twL'Ire  doTsal  vil^ 
but,  instead  of  seven  lumbar,  both  had  oijiht  lumUu  yeti 
This  IB  remarkable,  as  Gervais  gives  seven  as  the  number  lb 
whole  geoius  Lepus.  The  caudal  vertebrffl  apparently  djfl 
two  or  three,  but  I  did  cot  attend  to  them,  and  tney  aie  dr™" 
count  with  certainty. 

In  the  Rrst  cervical  vertebra,  or  atlas,  the  anlerinr  nMrgin  4I 

neural  arch  variea  a  little  in  wild  S|)ecimens,  being  eithet  W 

smooth,  or  furnished  with  e.  small  suiira-medinn  atlnntoid  i  ' 

I  have  flgiu^  a  specimen  ti 

"  largest  process  (a)  whichlhan 

but  it  will  be  observed  how  U 

this  is  in  size  and  diSerout  iu^ 

to  that  fn  a  lar^  lop-eared  I 

In  the  latter,  the  infrn- medial 

eoss  (A)  is  also  propartionallrfl 

thicker  and  longer.    The  sin  tl 

little  siguurer  in  outline.  1 

Y'lti'ii  •'■-ivk.al  vrrleirra, — ^1 
wild  rabbit  (fig.  13,  a  a)  U|' 
tebra,  viewed  on  the  inferior  m 
lisa  a  transverse  prueees,  wU 
directed  obliquely  backwud^ 
consists  of  B  single  pointed  t 
the  fourth  vertebra  this  pro 
sUghtly  forked  in  the  middlfl.  , 
largo  lop-eared  raUiits  this  p 
(b  'I  )  is  forked  in  the  thiiti  tu 
as  in  the  fonrtb  of  the  wild  r 
But  the  third  cervical  vortehna  d 
'    ' '"  the  wild  and  lop-eared  (a  fi,  b  *1 

rabbits  differ  more  conspicuously  when  their  anterior  arliiailar 


FW.II.— AtluTiiiIclinc.LirnitunlUii-1 

Upprr  ll(Un.  WIUI  KiliUI.     Looi-r 
dgun,  Hjin-oilooMLUrge,  LoMuwl 
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„_knfi  mm  commi^^ :  for  the  eitremilies  of  the  aiAero-dorsal  pro- 
IBM  in  tht>  wild  rabbit  nre  aitnpl;  tuimdcd,  whibt  in  the  Io])-eareil 
iqr  m  trifiil.nith  a  deep 

ntnl    pit.     The    cahuI  '  " 

m  the  Rpiiiul  marrow  in 
be  kip-cBrt«d  (B  '-)  18  mnrti 
hneBlMl  in  a  tmnavir^ 
li-.-otion  than  in  the  wild 

'  :i :  and  the  p(uiE«t»H 

■ill'    nrtories  are  of  a 
-  .;lj    dififcront    shnpo. 

-■  uevuml  differeaees 

■'.li  TortehM  seem   to 

"ill  dcserring  atleu- 

'I 'iiral  apine  vari»)  in 

--■1  in  the  wild  mbhit ; 

RiiuotimeB     Tory 

;  ri.  bnt  prnenilly  more 

iiuu  btU  as  long  as  that 

ii  Um  aeuond  dorsal ;  biit  I  have  seen  it  in  twn  larpe  lop-eared 
liMiits  thi'ee- fourths  of  the  luugth  of  that  of  the  second  dorsal 

.VmC^  ami  trtilh  darvil  verlrhiv. — In  the  wild  rabbit  the  nenral 

C«  of  the  ninth  vertebra  is  just  perceptibly  thicker  than  that  of 
Blglith ;  anil  the  neural  spine  of  the  tenth  is  plainly  thicker  uid 
hotier  than  those  of  all  the  anterior  TertebriB.  In  the  large  top- 
JnbbitHthfl  neural  spincsofthebiath, ninth, andeighthvertcbnc, 
erwi  in  a  slight  degree  that  of  the  seventh,  are  very  much 
ter.  and  of  romewhat  different  shape,  in  comparison  with  those 
ti(lhe  wild  mbhit.  8o  that  this  part  of  the  vertebral  column  differs 
mnderably  in  appearance  from  the  same  part  in  the  wild  rabbit. 
Md  dmely  ntsemblefi  in  an  interesting  manner  these  Kame  vertebnti 
He  KpeciM  of  hares.  In  the  Angom,  Chinchilla,  anil  Hima- 
nlihits.  the  neural  Rpines  of  the  eighth  and  ninth  vertebra 
a  altfiht  degree  thicker  than  in  the  wild.  On  the  other  hand, 
h  one  of  ihe  feral  Porto  Santo  rabbits,  which  in  most  of  its  char 
nobcn  deri.itcs  from  the  common  wild  rabbit,  in  a  direction 
tnctljropp^ieiie  to  that  assnnied  by  the  lanro  lop-eared  rabbits,  the 
kntnl  spini-H  <if  the  ninth  and  tenth  rertebne  were  not  at  all  larger 
itnti  IhoBu  of  the  several  anterior  verlebrte.  In  this  same  I'orto 
■i''  specimen  there  was  no  trace  in  the  ninth  vertebra  of  the 
'  '  lint  lalrnt  processes  (sue  woodcnt  14),  which  are  plainly  deve- 
'  <l  in  all  British  wild  rabbits,  and  still  more  plainly  developed 
'!;"UrBplaj>-«ared  rabbits.  In  a  half-wild  rabbit  from  Sandon 
^>''V,"a  hetual  Spine  was  moderately  well  developed  on  the  nnder 
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side  of  tlie  twelfth  dorsal  vertebra,  ttad  I  have  si 


^  f 


ng.  11.— DuTHil  VTriilov 

A.  WIMlUbbll.     B.  LaIgf,H>rMuluniTiLH  aided  Spuliti  BlbUl. 

Ltirnbar  Terfeifie.— I  hftvo  stated  that  to  two  cafies  there  a 
eight  inBtpad  of  seven  lumbar  Tertebne.  1 
_  "^       third  lumbftr  Tertebne  iii  ooe  skolotou 

wild  British  rabbit,  tuid  in  one  i^t^a 
Santo  feral  rabbits,    had  a,    bmtaai  % 
whilst  in  four  skeletons  of  ^aiga  lea 
rabbitG,  and  in  the  UtmaUjau  rabw, 
same  Ycrlebra  hod  a  well  developed  b 

J'tliris. — In  fonr  wild  s])ecimens  thiia 
was  almost  ubsolutelj  identical  in  a' 
in   several   domeetieated   breeds  l_ 
differences  could  Iv  distiuguiEhed. 
.„e  of  large  lop-eared  rabbits,  the  whole  n 
ii  iitF.  of  the  iliiun  ie  straightcr,  or  lesa  spl 
»i«^i!^*r«n(.bMr  ^arda,  than  in  the  wild  nibbit;   i 
c.  UHv-cuUiurtd  K[ianiiii  tuberosity  on  the  inner  lip  of  the  a 
h^^i«sL^'^'t'^«^T  and  upper  pait  of  the  ilinm  is  propc  ' 
■KKannr  Fimmiir  ai  I)  more  promuent 
*u  ImikHi.uid  bus  hmi        Stertium. — The  posterior  end  of  tbaifl 
UtoS-T"'  """^  terior  sternal  bone  in  the  wild  rftl)bit<8B 

A)  is  thin  nnd  slightly  enlarged;  in  •"  " 
the  large  lop-cared  rabbits  (b)  it  ie  much  more  enlarged  I 


i  have  btcD  iaibmicd  by  the  gime- 
koeper,  friim  vartously-culourni  do- 
tnealic  rnbbiu  which  hiul  bttn  turned 
(JUt.  They  lary  in  colour;  but 
~f   an   ijmmtlTiuaUy    uulannJ, 


being  nrhila  with  ■  (traik  si 

>])tDc,  nod  with  the  nn  u  ' 

mu'ks  nlMut  the  held  of  s 
grey  lint.    They  bav*  nXhtr  8 
budica  thiiQ  CDmmim  labbiti. 
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.>uj>u;(i.~TheiicroniionaeDdaoat«  reetutgnlvtar.eadiBginwi 
ikbliqai' knob,  whit^b  latter  in  tbe  wild  mbbh  (fig.  Ifi,  a)  rarittc  little 
!■  ^ape   mid   size,   as   douB 


c  Hi^x  of  the  anoniioD  i' 

•rfncss,  ond  the  part  jnrt 

'V  the  Tectocgular  bar  in 

.  ith.    Bat  the  T&riaiions 

-■■-*•  KVpKta  in  the  wild 

I  ure  very  slight :  whilst 

<   Inrge  lip-earcul  rabbits 

ire  Mnsi'lerable.     Tfans 


-<1  into  a  short  bar, 
'I'-s  an  obtnee  oneje  with 
njctangnlar    bar.       In 

■  r  !:p.vtiDen   (c)  these 

....  i^^f^  ((oju  nenriy 

The  8[iei  of 

1    sliarpiie)«,    as 
..    l>j'  ooiDEionDg 


ng.i 


a.  c  o.  L 


J  1  coald 

:  no  TnrintJOD ;  tnit  the 
[if  the  feet  were  too  ttoubleeome  to  compare  with  mneh  caiv. 

'  hare  Duw  ilt^acribed  all  the  differences  in  tlie  skoIetouH 

li  I  have  ulwerved.     Jl  is  impoeBilile  not  to  he  stmc-k  with 

high  ilf^rec  of  Tariability  or  plAsticity  of  many  of  Ihe 

^■rd.'^.     Wf  Boe  Low  erroneoos  the  often-rep«at«d  etafemeut 

it.  ihAt  only  the  cn«ts  of  the  boDc«  which  give  attachment  t<i 

b-iu'lea  vary  tu  ahape,  and  thai  only  parta  of  alight  import- 

^  1  ■aciiBiu  modified  under  domestifarion,    Noone  will  Bay,  fur 

•tuiv,  that  the  occipital  foramca.  or  the  atlaa.  or  the  third 

1'  tl  Terlelira  id  a  [Mrtnf  slight  importance.     Ifthe  several 

■  ir*  of  the  wild  and  lop-eared  rabliihj,  of  which  fignred 

^•nm  given. had  been  found  fossil,  palieontologinta  would 

■      locUiw!  withont  beaitation  that  they  had  belonged  to 

iiiii'l  spMaes. 

■  ■  'frrH  ly  Iht  tite  awl  dU—f  i^  nartK—ln  the  large  Inp-enred 

•■i  IliL-  nJalire  pronortional  length  of  the  bones  of  the  ^me  Ic^, 

i  "f  Ihe  istxA  and  hind  legs  compnred  with  each  other,  Ituri. 
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romniui^  ncaily  the  some  as  is  Ibo  wild  rabbit;  but  in  ti 
boii(«  of  tha  hiud  legs  apparently  hnvc  not  utcreued  M 
porlion  witb  the  front  legs.  The  weigbt  of  the  whole  Vt 
large  rabbits  csamined  b;  mo  was  from  twice  to  twice  sad 
KTBot  as  tiiat  of  the  wild  rabbit ;  and  the  weight  of  the  bot 
front  and  liiiul  limbs  taken  together  (excluding  the  feet,  oi 
of  the  diffionlty  of  cleaning  so  many  smal]  bones)  has  int 
the  lai^e  lop-eared  mbbits  in  nearly  the  same  proporti 
sequently  in  due  proportion  to  the  weight  of  body  whio^ 
to  support.  If  we  tnke  the  length  of  the  body  ae  tbH| 
comparison,  the  linibe  of  the  large  rabbitii  have  not  ifl 
length  in  due  proiwrtion  by  one  inch  and  a  bnlf.  AgAn| 
OS  the  standard  of  comparison  the  length  of  the  BkiiLI,  wSi 
have  befuro  Been,  has  not  increased  in  length  iu  due  pro 
the  length  of  body,  the  limbs  will  be  found  to  bo.  pnyp 
with  those  of  the  wild  rabbit,  from  half  to  three-tinortpn  i 
too  short.  Hence,  whatever  standard  of  compariEon  be  1 
limt>-l>onoa  of  the  UJtge  lop-eared  rabbits  have  not  ini 
length,  though  they  have  in  weight,  in  full  propoi-tiou  to 
parts  of  the  frame ;  and  this,  I  presume,  ma^  l«  accoiuit 
the  inactive  life  which  during  many  generations  they  hf 
Nor  has  the  Ecaputa  incrtased  in  length  in  duo  proport 
increSBod  length  of  the  body. 

The  capacity  of  the  osseouB  case  of  the  brain  is  a  mora  i; 
point,  to  which  I  was  led  to  attend  by  tiudJug,  as  previon^ 
tlint  with  all  domesticatod  rabbits  the  length  of  the  skull, 
to  its  breadth  has  greatly  increased  iu  comparison  with  I; 
wild  ralibits.  If  wo  had  posseascd  a  lai^  nnmber  of  dot 
rabbits  of  nearly  the  some  size  with  the  wild  rubbits,  it  * 
Wn  a  simple  tusk  to  have  meaaurt-d  end  compared  the 
of  their  skulls.  Bat  this  is  not  t)ie  cw^ :  almoat  sU  Uk 
breeds  have  larger  bodies  thou  wild  rabbita.and  the  lOMi 
are  more  than  double  their  weight  As  a  small  animal  h 
its  senses,  intellect,  and  instincts  equally  witb  a  lai^ 
ought  not  by  any  means  to  eitpect  an  animal  twiee  or ' 
oa  another  to  have  a  brain  of  double  or  treble  the  .__ 
after  weigliing  the  bodies  of  fonr  wild  mbbil^,  aud  of  fbu 
not  fatti'ned  lop-eared  rabbits,  I  find  that  on  an  ft<r«rs{ 
are  to  the  lop-eared  in  weight  as  1  to  217;  in  averagi 
\>ody  as  1  to  1  41 ;  whilst  in  capacity  of  skull  they  are  u 
llL-nce  we  see  that  tfao  capacity  of  the  skull,  and  consei 
size  of  the  brain,  has  increased  but  little,  relatively  to  tb 
size  of  the  body;  and  this  fact  explains  the  ni 
relatively  to  its  length  in  all  dom(;etic  rabbits. 


"  SmrPtotOvta'sTeaarisoutbis  1803:    with   rPipi . 

■iihjiicilnhupapn-oii  the 'Ztwiogiisl  '  Proc.  Zvolog.  Soc.,*  Jan 

Signifii'itDi:*  uftlM  Bnin,  &c,,a(iirlBD,  p.  S. 
&c.i'  read  Iwfare  Brit.  AiaociktioB, 
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11  tbeupperhalfof  the  following  table  I  hftve  given  the  mensure- 
Dls  of  the  ekull  often  wild  rabbits;  nutl  in  the  lower  liulf,  of 
(en  thorough!;  domesticated  kinds.  An  Iheso  rabbits  differ  no 
aiij  in  size,  it  h  necessar;  to  have  sonic  staodard  by  which  to 
apftre  the  capacitiEis  of  their  ekullg.  I  have  selected  the  length 
•nil  SB  the  liest  standard,  for  in  the  lai^^r  rabbits  it  has  not,  as 
Wrij  stated,  increased  in  length  bo  much  as  the  IkkIj-  ;  but  as  the 
all,  like  everjotbvr  part,  varies  in  length,  neither  it  nor  an;  other 
rt  kflbrds  B  perfect  standard. 

Id  the  first  column  of  figures  the  extreme  length  of  tho  skull  is 
Tm  in  inchefl  and  decimals.  I  am  aware  that  these  meaEurements 
cftfud  to  greater  accuracy  than  is  posaiblo;  but  I  have  found  it 
i-iL-:t  trouble  to  record  the  exact  length  which  the  compass  gave. 
-'.I'ood  and  tliird  columns  give  the  length  and  weight  of  body, 
'  wr  these  observations  were  made.  The  fourth  column 
''"'  ihe  capacity  of  the  skull  by  tho  weight  of  small  shot  with 
^Kh  the  skulls  were  filled ;  but  it  is  not  protended  that  these 
it^ts  are  accumte  within  a  few  groins,  In  the  fifth  column  the 
{■dt;  is  given  which  the  skull  ought  to  have  had  by  ciilcnlation, 
jwding  to  tire  length  of  skull,  in  compariEon  with  tliat  of  the  wild 
jvit  No.  ]  ;  in  the  sixth  column  Uie  difference  between  the  actual 
i  calculatnl  capacities,  and  in  the  seventh  the  percentage  of 
^etae  or  decrvaee,  are  given.  For  instance,  as  the  wild  rabbit 
>6  bas  a  shorter  and  tighter  body  than  tho  wild  rabbit  No.  1,  wc 
Cht  hare  eipocted  that  its  skull  would  have  had  less  capai'ity; 
'Vetnal  capacity, as  expressed  by  the  weight  of  shot,  is  875  gnins, 
'Cli  it  37  grains  leas  than  that  of  the  first  rabbit  But  comparing 
*k  two  tabbite  by  the  length  of  their  skulls,  we  see  that  in  No.  1 
'4d1I  is  3'I5  inches  in  length,  and  in  No.  5  2''J6  inches  in  length; 
BHtttf;  to  this  ratio,  the  brain  of  No.  5  ought  to  have  had  a 
<*clly  of  U13  grains  of  shot,  whii.-h  is  above  the  actual  capacity, 
I  taij  by  38  grains.  Or,  to  put  tho  case  in  another  way  (as  in 
ten  m),  tlie  braio  of  thissmall  rabbit.  No,  5,  forevery  100  grains 
jMejgbt  is  only  4  grains  too  light, — timt  is,  it  ought,  a«?otding 
*>  stADdard  rabbit  No.  1,  to  have  been  4  per  cent,  heavier.  I 
Jt  taken  the  rabbit  No.  I  as  the  standard  of  comparisou  because, 
^skulls  having  a  full  average  length,  this  has  the  leiist  capacity; 
^■11  it  is  the  least  favourable  to  the  result  which  I  wish  to  show, 
I.  that  the  brain  in  all  long-domcsticaled  rabbits  hasdecreased 
'  .  rithor  actually,  or  relatively  to  the  length  of  the  head  and 
. .  ;ii  (vmnorison  with  the  brain  of  the  wild  rabbit  Had  I  taken 
JiuJ]  rkbbit.  No.  3,  as  the  standard,  tho  following  I'caults  would 
e  been  somewhat  more  striking. 

'aniiig  to  tlte  table :  the  first  four  wild  rabbits  have  skulls  of  the 
•  len^h,  and  these  differ  but  little  in  ca|iacily.  The  Sandon 
*tt  (No.  i)  is  iDleresting,  as,  though  now  wild,  it  is  known  to  be 
imaed  from  a  domesticated  breed,  as  is  still  shown  by  its  pccn- 
coloaring  and  longer  body ;  nevertheless  the  skull  has  recovertMl 
lonnal  Itngth  and  full  capacity.    The  nest  three  rabbits  ore  wild, 
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I  lBt«rMdl  mm,tmd  Oi^aB  ten  Aalb  with  dSgliIfy  Imh 
*  TP|— **^—     TtettneftxtoSiaia  fan!  ntiliita(Vo«.8  toUDl 
n;  Aov  Infiw  an  fntlj  redneed  in  aae.wti 


■  wiUilfcc  AmUt  ofnUEa^UmbMtK    Bat  w 

ciiin  of  the  ih^  m  tfaethrac  Porto  Santo  nU 
'^MJag  diftrcBce,  vUeli  does  not  stand  ■  I 
Ritfiaa  Id  Oe  itiehl  dtgumm.  a  Uw  lear*>i  «f  tlwir  Etvlb.! 
I  facfiem.  to  aqj  iMKwnMi  in  the  sxe  at  their  bodira ;  k 


IhatlhcHMl^luTiBatla'orilwbauBin  tbrae  three  nMits.  n 
■nder  mukr  ooadhiow^  can  diibr  as  maeih  m  »  iodicatrd  hr 
fnifWilMnal  difacace  of  eqarilj  ia  thor  skuUa;  dot  do  I  fa 
wbellKr  it  n  po«Ue  that  <me  Yaiia  tmj  cofriam  ooaridnaUy  a 
flnjd  than  aaotha'.    HeSM  I  can  thn>«  no  1:^1  on  this  «m(l 

LoiAinc  la  the  Loan  half  of  the  lUte.  winch  gives  the  OHM 
MOitoofdonMBtieated  isMnIs,  we  see  that  is  all  the  c*[«rilv  mT 
Anil  is  leas,  but  in  tccj  Tsrioos  degrees,  than  might  Intve  t 
autieipaled  aocofding  to  the  length  td  tbdr  skoibi,  rebtiTelr  to  I 
oTthevildzahbrt  No.  1.  In  Hue  93  the  ansage  mensuruiMBti 
aeven  laige  h^t-enied  tabbtts  are  pren.  Now  the  qnostiaa  Mi 
has  the  aferage  capacity  o!  the  ^nll  in  these  Beren  lai^  nH 
JDcrcaKd  as  much  as  mi^t  haTo  been  expMt^d  from  Ih3r  gm 
increased  sixe  of  bodr.  Ve  maj  endearoar  to  answer  this  qaat 
intwowajTs:  in  the  npper  halfof  the  Tsl>!e  wetiave  tntasonni 
of  the  sknlls  of  six  small  wild  rabbits  {N<x>.  5  lo  10),  and  nl 
that  on  an  averase  the  stalls  are  -18  of  an  intrli  shorter,  wd 
c^Mcity  91  gnins  less,  than  thtr  avents?  length  and  capadq 
the  three  first  wili)  tabhits  *mi  the  li<t.  The  seven  larsD  tup^l 
tftbbhB,  on  sn  average,  have  aknlta  411  inches  in  lengUi,  MM  I 
grains  in  capacity;  so  that  these  sknlls  linve  increased  in  tal 
more  than  five  times  as  mach  ne  the  sknlls  of  tlie  six  small  i 
mbbitH  bave  decroased  in  length ;  hecce  we  mi^ht  have  tapet 
that  the  sknlls  of  the  lArge  lop-eared  rabhiu  woold  have  iOBM 
in  capacity  five  times  as  much  as  the  skulls  of  the  six  email  isU 
have  decreased  in  cspacitjr;  and  this  would  Itare  given  an  aver 
increased  caiiacitf  of  455  f^nins,  whilst  the  real  average  incnM 
only  155  grains.  A^in,  the  large  lop-ear«d  rabbits  have  bodia 
nearly  the  same  weight  and  size  as  the  common  hare,  but  ti 
headA  are  longer-  consequently,  if  the  lop-enned  rabbits  had  li 
wild,  it  might  have  boen  expected  that  their  skulls  wiwld  harel 
nearly  the  same  capacity  as  that  of  the  skull  of  the  han>.  Bnt' 
is  Cir  from  lieing  the  case ;  for  the  average  capacity  of  the  two  h 
skulls  (N'oe.  '28, 34)  is  so  much  larger  than  the  avetage  cajiadt 
thewvcJi  lop-eared  skulls,  that  the  latter  would  hnvo  to  be  man 
*21  per  cent,  to  come  up  to  the  standard  of  the  hare-" 
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134  DOMESTIC  RABBITB  : 

I  liaTe  preTJoiiElf  remarked  that,  if  we  had  x«>B8eBwd 
domestic  rabbits  of  the  Btuuc  averago  size  with  the  wild  ni 
would  haTe  beeaensj'  to  compare  the  capacit  j  of  their  skalls. 
the  Himalayan,  Moscow,  and  Angora  rabbits  (Noe,  11,  1^ 
Table)  are  ont;  a  little  larger  iii  bod;  nnd  have  aknlls  onlj 
longer,  than  the  wild  oninial,  and  we  eee  that  the  actual  c»p 
their  skulla  is  less  than  in  the  wild  animal,  and  considerab!; 
calculation  (coluinn  7),  according  to  the  difference  in  the  \e 
their  fikullfi.  The  narrowness  of  the  brain-case  in  theee  three 
could  be  plainly  seen  and  proved  bv  external  measurement 
Chincbilla  rabbit  (No.  U)  is  a  considerably  larger  animal  tl 
wild  rabbit,  yet  the  capacity  of  its  skull  only  elit;htly  exceeds 
the  wild  rabbit.  The  Angora  rabbit,  No.  13,  oHerB  the  most  r 
able  case;  this  animal  io  its  pure  white  colour  and  length  c 
fur  bears  the  stamp  of  long  domesticity.  It  has  a  eoasi 
longer  head  and  body  than  the  wild  rabbit,  bat  the  actual  a 
of  its  skull  IB  less  than  that  of  even  the  little  wild  Forte 
rabbits.  By  the  standard  of  the  length  of  skull  the  caMoi 
column  7)  is  only  half  of  wliat  it  ought  to  hare  been !  I  ke 
individual  animal  alive,  and  it  was  not  unhealthy  nor  idiotio. 
case  of  the  Angora  rabbit  so  much  surprised  me,  that  I  nip«i 
the  meosaremontB  and  found  them  correct.  I  have  also  coi 
the  capacity  of  the  skull  of  the  Angora  with  that  of  the  wild 
by  other  Htandarda,  namely,  by  the  length  and  weight  of  th< 
and  by  the  weight  of  the  limb-'bones ;  but  by  ail  these  etN 
the  brain  appearsto  be  much  too  small,  though  ina  less  degre 
the  standard  of  the  limb-bones  wna  ufied  ;  and  bhia  latter  c 
stance  may  probably  be  accounted  for  by  the  limbs  of  this  ai 
domceticated  breed  having  become  much  reduced  in  weight,! 
long-continued  inactive  life.  Hence  1  infer  that  in  tft — 
breed,  which  is  said  to  differ  from  other  ttreeds  in  being  M 
more  social,  the  capacity  of  the  skull  has  reuUyunderg— 
able  amount  of  reduction. 

From  the  soveral  facta  above  given, — namely,  firsd; 
the  actuivl  capacity  of  the  skull  in  tJie  Himalayan,  M 
and  Angora  breeds,  is  loss  than  in  th'  wild  rabbit,  1 
they  are  in  all  their  dimensions  ratuer  larger  an 
secondly,  that  the  capacity  of  the  skull  of  the  large  lo] 
rabbits  has  not  been  increased  iu  nearly  the  same  ratio 
capacity  of  the  skull  of  tho  smaller  wild  rabbits  L 


bnlD  of  ■  hnrc  which  weighed  7  lbs., 
and  1S5  griMDFi  ns  [tie  wFigt^  of  the 
brain  of  a  mbbil  which  weighed  3  Ibi. 
S  01.,  that  i),  the  inme  weight  an  the 
rabbit  No.  1  In  mr  Hit.  How  the 
content*  of  the  ukull  of  nbbiL  No.  1 


ot  is  in  my  t> 
LvordiDg  to  Di 
to  21U,  the  iknU  « 
.  to  hav*  contained  IM 
il,  inilead  of  only  (in  (hi 
n  my  table)  lihi  paini 
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decreased  ;  and  tlimlly,  that  the  capacity  of  the  skiiU  in  these 

Bame  large  lop-cared  rabbits  is  very  inferior  to  that  of  the 

luro,  an  animal  of  nearly  the  same  gize, — I  conclude,  not- 

ilrithetandiug  the  remarkaldo  differences  in  capacity  in  the 

■knlla  of  the  smaU  Porto  Santo  rabbits,  and  likewise  in  the 

Wge  lop-eared  kindn,  that  in  all  Ion g-domestica toil  rabbits  the 

brain  has  either  by  no  means  increased  in  due  proportion 

with  the  iucreajfed  length  of  the  head  and  increased  bIko  of  the 

body,  or  that  it  hasactuslly  decreased  in  sisie,  relatively  to  what 

T^'mld  have  occnrred  had  these  animals  lived  in  a  state  of 

.  I  uTv.     When  wo  remember  that  rabbits,  from  having  been 

.[■jsticated  and  closely  confined  during  many  generations, 

.  not  have    exerted  their    intellect,  iiistincta,  senses,  and 

1 1  lutary    movements,    either    in    escaping    from    varions 

I J  L^rs  or  in  searching  for  food,  we  may  conclude  that  their 

liiiB  will    have  been  feebly  ejcerciaed,  and    consequently 

vi:  suffered  in  development.     We  thus  see  that  the  moKt 

.]..irtant  and  complicated  organ  in  the  whole  organisation 

-iihject  to  the  law  of  decrease  in  size  from  disuse. 

Finally,  let  us  snm  up  the  more  important  modifications 

lii.h  domeetio  rabbits  have  undergone,  together  with  their 

'i-vB  as  far  as  we  can  obscurely  see  them.     By  the  supply  of 

iitidantand  nutritions  food,  together  with  little  exercise,  and 

.    the  continued  selection  of  the  heaviest  individuals,  the 

i;rht  of  the  larger  breeds  has  been  more  than  doubled, 

!  11    bones  of  the  Umhs  taken  together    have  iucreaseil  in 

'  L;;ht.  in  due  proportion  with  the  increased  weight  of  body, 

!■  the  hind  legs  have  increased  less  than  the  front  leg.i ; 

■'.!  in  length  they  have  not  increased  in  due  proportion,  and 

.:.-  may  have  been  caused  by  the  want  of  projior  exercise. 

'^  :ih  the  increased  size  of  the  I ody  the  third  cervical  has  as- 

■\^\i.A  clmracters  proper  to  the  fourth  cervical  vertebra;  and  the 

^lith  and  ninth  dorsal  vertehrre  have  similarly  assumed  ohu- 

I'ters  proper  to  the  tenth  and  posterior  vcrtobne.    The  skull 

tiie  larger  breeds  has  increased  in  length,  but  not  in  due  pro- 

iftion  with  the  increased  length  of  body  ;  the  brain  has  not 

'uly  increased  in  dimensions,  or  has  even  actually  decreased, 

li  consequently  the  bony  case  for  the  brain  has  remained 

.  rrow,  and  by  correlation  has  affected  the  bones  of  the  face 
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«Dd  the  entire  Icngtb  of  tbe  akvUl.  The  BkuU  has  tbi 
ai?i]nind  its  choFacteristic  nurowness.  Prom  uuknuvm  can* 
the  sa|>r»-orbital  jinxxn  of  the  froutAl  hoava  anil  tie  fp 
eu<l  of  the  malar  bones  h»re  increasod  in  breadth ;  mi  i 
the  lai^i^  lire«da  the  occipital  jbramen  is  geuerallr  nini 
lees  deeply  ootcbed  thiui  in  wild  rabbits.  Ct-rbiin  par1« 
the  ecapitl«  and  the  termiiia]  eternal  bones  hnve  Vnmn 
highly  Yimabl«  i  e  «Ars    hare  boca  inrnuM 

eoormonBlr  in  lei  Itfa  through  «>ntinu«d  sel 

tiou  :    their  wcig.  probably  with  the  dlana 

th«ir  muBole^  hu  to  lop  downwards ;  and  ti 

hus    afleoled    Um  form  of  tbc   Ixiny  atiditM] 

meatnat  and  thi  irrelation.  the  pontion  in 

slight  degtve  of  >n«  in  the  upper  port  of  tl 

iiknll.  and  ctbd  '  the  oandyles  of  the  bn 
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txvz  Ikh.'h  Iwl  to  Bludy  domestic  pigwins  with  particular' 
re.  luMause  the  evideooe  that  all  the  dametitic  raccH  are 
Ktnded  from  one  known  source  in  far  dearer  tban  with  any 
lerancicntlydomeeticatodanimal.  Secondly,  because  many 
ati««e  in  several  languages,  some  of  them  old,  have  been 
itleu  on  the  pigeon,  so  that  we  arc  enabled  to  trace  the 
ituTY  of  scTcral  breeds.  And  lastly,  bccaiise,  from  causes 
lich  we  can  partly  understand,  the  amount  of  variation 
1  been  extraordinarily  great.  The  details  will  often  Iw 
liously  minute;  but  no  one  who  really  wants  to  understand 
■■  progress  of  change  in  domestic  animals,  and  eapetially 
one  wliu  has  kept  pigeons  aud  has  marked  the  great 
rtiT«ncu  lictween  the  breeds  and  the  truuueBa  with  which 
rt  of  them  prf)pBgato  their  kind,  will  doubt  that  this 
DUteneBs  is  worth  while.  Notwithstanding  the  clear  evi- 
icc  that  all  tlie  breeds  are  the  desoendnnts  of  a  single 
raes,  I  could  not  persuade  myself  until  some  years  had 
»*d  that  the  whole  amonnt  of  difference  between  them,  had 
*eii  since  man  first  domesticated  the  wild  rock-pigeon. 
I  h«Te  kept  alive  all  the  moat  distinct  breeila,  which  I  eonld 
ocoro  in  England  or  Erom  the  Continent ;  and  have  pre- 
iwd  tkeletonfl  of  all.  I  have  nxwived  skins  from  Persia, 
"  >  largo  niuutier  from  India  and  other  quarters  of  the 
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world.'     Since  my  adiniseion  ioU)  two  of  the  L^mdoQ 
olulm,  I  hava  received  the  kindest  assistauce  from  n 
most  eminent  amateurs.'^ 

Tho  racem  of  the  Pigeon  -which  can  be  distingoij 
which  bret-d  true,  are  very  nomerous.  MM.  Boil 
Corbi4^doBoribc  iu  dott^il  122  kinds;  and  I  could  a 
European  kindu  uot  known  to  them.  In  India,  jndg 
the  skins  sent  me,  there  are  many  broods  unknown  li 
Sir  W.  Elliot  informs  mo  that  a  collection  import 
Indian  merchant  into  Madras  from  Cairo  and  Const 
inclxtdod  several  kinds  unknown  in  India.  I  hAVtf 
that  there  exixt  cuneiderably  above  150kinil8  v 
true  and  have  been  soijarately  named.  But  of  t 
greater  number  differ  from  each  other  only  in  oni 
characters.  Snch  differences  will  be  here  entire 
over,  and  I  shall  confine  mj-self  to  the  more  importi 
of  structure.  That  many  important  difibrcnc«A  * 
shall  presently  boo.    I  have  looked  through  tho  tang 


'  The  Hon.  C.  Hnrniy  bu  sent  mc 
nw  Tery  tsIiioW*  >]>e(;imi!nii  from 
Vma ;  and  H.M.  Coninl,  Mr.  Keith 
Abbott,  hiu  given  me  iuformatluti  on 
the  pigeDDn  or  the  ume  country.  I 
am  deeply  indebted  to  Sir  Walter 
EIHot  for  an  immcnie  collection  of 
akitu  from  Madraii,  with  much  infor- 
mation  regardlui;  them.  Mr.  Blyth 
hu  freely  eoininunic*ted  to  me  his 
Btorn  rf  knowledge  on  thii  and  nil 
other   reintsil   anlijecti.      The  Rajah 

tram  Bornto,  a«  hu  H.M.  CodiuI, 
Mr.  Swinhoe,  from  Amaj  ia  Chiai, 
and  Dr.  Daniell  from  the  vat  oout 
of  Africa. 

*  Ut.  B.  P.  BrcDt,  veil  knovD  for 
bia  TRrioiu  contribationi  to  poultry 
literature,  hoa  aided  me  Id  every  way 
during  leTelal  yean :  so  hna  Mr. 
Tegetmcier,  vith  unwoaried  kiD>(iie»B. 
Thii  latter  gentleman,  who  ia  well 
known  for  hii  worlii  on  poultry,  and 
who  haa  largely  brad  pigeons,  hna 
lookal  over   tbi?  and  the   following 


and  gare  me  sj 
to  Mr.  Wicking's  onllentii 
oontaioed  a  greater  anai 
kinda  than   could   anywhf. 


It 


alWJ 


I  nod  infannu 
in  thefreeat  manner. 

and  Mr.  Corker  hare  |in 
roeoi  of  tbsir  magaiftcgal 
To  Mr.  HarriMin  Weir  I  an 
inHeltHt. 


r.J.M.  Eaton,  Mr.  Baker, 
an<l    Mr.    J.   Bailr.  jun.. 
(treot  —  to    the    Inttvr  fi% 
hare  been  Imtebted  foi 
•peclmena.     To   all    tl 
I  beg  perminloo  to  rei 
and  oordial  thanks. 

•  -Le.  PigBKi*  <!•  Voll 
Colonbier.'ParU.  1S24.  Dtii 
Eva  yean  the  tale  uccu(iit 
Corbie  wat  the  can  tit  I 
belqngiug  tu  the  DuoheM 
Uonltzi  hat  deBcrlbwl  a  Ian 
of  coloured  Tarieliaa  ia 
variuioni  del  oalombi  I 
Psdova,  1873. 


DESCHIPTldN   OP   BHEED8.  13!) 

of  tbti  CoInmbtdK  in  the  British  MuBeum,  and, 

cxccptiun  of  ft  few  fonuB  (rucIi  as  the  Didunculns, 

Gtinn,  Ac),  I  do  not  h(«itatc  tfi  affirm  that  eome 

races  of  the  nx;k -pigeon  differ  fully  an  much  from 

external   characters  as  do  the  nuist  distinct 

genera.      We  may  look  in  vain  through  the  288 

for  a  beak  bo  small  and  conical  as  that  of  the 

tumbler;  for  one  so  broad  and  short  as  that  of 

for  one  so  long,  straight,  and  narrow,  with  its 

to  wattles,  as  that  of  the  English  carrier;  for  an  ci- 

ipraiscd  tnil  like  that  of  the  fantail ;  or  for  an  oeso- 

like  that  of  the  pouter.    I  do  cot  for  a  moment  pretend 

i  (tomeetic  races  differ  from  each  other  in  their  whole 

as  much  as  tho  more  diBtinet  natural  genera.     I 

ly  to  external  characters,  on  which,  however,  it  must 

»ed  that  most  genera  of  birds  have  been  fonnded, 

a  future  chapter,  we  discuss  tho  principle  of  selection 

■ed  by  man,  we  shall  clearly  see  why  tho  differences 

the    domestic  races  are  almost  always  confined  to 

or  at  least  to  externally  visible,  oharacters. 

tn  the  amount  and  grridatioiiB  of  difference  between 

al  breeds,  I  have  found  it  indispensable  in  the  foUow- 

lification  to  rank  them  under  Groups,  Races,  and  Snb- 

|d  which  varieties  and    sub -varieties,   all   strictly 

tg    their  proper    characters,   must  often   be   added. 

fth  the  individuals  of  the  some  sub-variety,  when 

pt  by  different  fonciers,  different  strains  can  sometimes 

Rifled.     There  can  be  no  doubt  that,  if  woll-charno- 

of  tlio  several  raevs  had  been  found  wild,  all 

Ave  been  ranked  as  distinct  species,  and  several   of 

Mid  osrtainly  have  beeu  placed  by  ornithologists  in 

pwera.     A  good  classification  of  tho  various  domestic 

I  extremely  difficult,  owing  to  the  manner  in  which 

the  fwrms  graduate  into  each  other;  but  it  i-  cnrioiie 

lOtly  the  same  difficulties  are  encountered,  and  the 

luvQ  to  be  followed,  as  in  tho  classification  of  any 

but  difficult  group  of  organic  beings.     An  "  artificial 

nr    I'Ordre    dea      Piiriii,lBifi.    Thii  luthor  miilies  288 
C  L  BnanjHirts,        t)iei:<«ii,  mnknl  BnJcr  S£  giocn. 
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cliiesification  "  might  Ix.'  followed  which  would  present  femrj 
difficulties  than  a  "  iiatura)  claBeification  ;"  tint  then  it  wonU 
interrupt  many  plain  affiiiitieB.  Extreme  forms  can  readilj 
be  defined ;  but  intermediate  and  tronblGsome  forms  'iftot 
destroy  our  definitiona.  Forma  which  maybe  called  "aW 
rant "  must  sometimes  be  included  within  groups  to  wiiiA 
they  do  not  accurately  belong.  CTiflracl*rB  of  nil  kioilsmntt 
be  naed  ;  but  as  with  birds  in  a  atute  of  nature,  those  atfoninj 
by  the  beak  are  the  beat  and  most  readily  appreciated,  ll 
is  not  poaaiblc  to  weij^b  the  Importance  of  all  the  chatarltn 
which  have  to  be  used  bo  as  to  make  the  groups  and  Bub-grcupt 
of  equal  Talue.  Lastly,  a  group  may  contain  only  one  raocvuul 
another  and  less  lUstinctly  defined  group  may  oontajn  sevtnl 
races  and  eub-raeea.  and  in  this  case  it  is  difficu  1 1.  as  in  tin 
classification  of  natural  species,  to  avoid  placing  ti<u  hi^) 
value  on  the  number  of  forms  which  a  gruup  may  oonbtio. 

In  my  measurements  I  have  never  trusttd  to  the  oyo;  Mil 
when  speaking  of  a  jiart  being  large  or  small,  I  nlwayM  n-fii 
to  the  wild  rock-pigeon  (Golumba  Uvia)  as  the  standard  »( 
compai  ison.     The  measurements  are  given  in  decimals  of  ui 

1  will  now  give  a  brief  description  of  all  tho  prinmpd 
breed»<.  The  diagram  on  the  following  page  may  aid  tbe 
reader  in  learning  their  names  and  seeing  their  affi[iiti<«, 
Tbe  rock-pigeon,  or  ColuirAa  Uvia  (including  under  this  nanw 

'  As  I  sn  often  refer  tu  Ilia  tite  nf  tween  the  iiinisiireiiii"iiti  of  tw  "iU 
tho  C.  teifl,  or  rrjck-jiigegn,  it  miiy  binU,  kilnllyiifnt  mp  }ir  Di.  HiuioJ" 
bo  couvcuient  to  give  the  inina  hi-      atona  from  ths  Shstlnnd  liluiiU 

Length  frum  fsHthcrpd  base  uf  beak  to  end  of  uii I4'ii 

„        from  tip  ofbenk  to  eod  of  tail IMS 

„        or  tuil-ftalheni       t« 

„        from  tip  to  lip  of  wing         Mfl 

„        (if  folded  wine        W 

Bask. — LflDgth  from  lip  ol  buk  to  fiwtheretl  bue "fl 

„        ThidtneM,  lueasuredvi^rticallt  nt  dials!  nnd  of  oirttrili     ,.      ..  ■* 

BrenJlh,  meuared  at  aaino  piste         -If 

Feet, —  Lencth  from  end  of  middie  toe  (without  visvr)  to  dialHl  mi  vf)  j.^ 

„  Length  rroin  end  of  middle  to«  lo  end  of  hind  toe  (withootl  ^,4 
Weight  I4i  ouniiU. 
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r  three  closely-allied  snVsiiecies  or  geographical  races, 


I'hw  drawing  wns  made  rroiu  a  hj  Mr.  Tiigetmi-tiir.     U  msj  be  eoD- 

:  liird.     Tbe  lU  follDwIag  figures  tiilentlir  userted  Ihnt  the  chsnctcn 

■  .Irawn  wilb  groat  care  W  Mr.  "f  the   aii  breeds  which   have  beui 

t  Weill  rmm  lirisg  bird*  Klactvd  liguniilitriinotinthiileaslcjuggeratwl. 


if 


II 


■i;i 


I 


i      I      J'° 
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r  to  Iw  described),  may  b©  confidently  %'ipwed,  aa  we 
I  the  next  chapter,  as  tbe  oummou  parent-form. 
in  it&lioa  on  the  right-hand  sido  of  the  jxige  show 
aet  distinct  breeds,  or  thrise  which  have  undergone 
t  amonut  of  modification.  The  lengths  of  the 
I  mdoly  represent  the  degwc  of  distinctness  of 
I  from  the  parent-stock,  and  the  names  placed 
:  other  in  the  colummt  show  the  more  or  lees 
meeting  links.  The  distances  uf  the  dotted  lines 
other  approximately  represent  the  amount  of 
e  between  the  several  breeds. 

I,  Gi;oup  I. 

I  gronp  inolndes  a  single  race,  that  of  the  I'uuters.  If 
Mt  strongly  marked  snb-raoe  be  taken,  namely,  the 
nd  English  Pouter,  this  is  perhaps  the  moat  tlistinct 
iDmcstioated  pigeons. 

fc— PoCTKB  PtOKOsa.  (Kropftauben.  Gennan,  Grossos- 
r  goTgt^s.  or  boulaus.  French.) 

ryun  of  great  site,  hnrelij  geynrateil  from  the  crop,  often 
Body   and   Ugg   dontjated.     Beak   of  moderate  dimen- 

tt  I. — The  improTcd  English  Pouter,  when  its  crop  is  fully 
pfFSents  a  truly  astuuisliing  appearance.  The  habit  of 
'  infUttug  the  crop  is  common  to  all  domestic  pigeons,  but 
ed  to  an  ellreme  in  the  Ponter.  The  crop  does  not  differ, 
in  size,  from  that  of  other  pigeons ;  but  is  less  phunl? 
«d  by  an  oblique  constriction  from  the  cesophagus.  The 
Br  of  the  npjnr  part  of  the  CDsophaeus  is  immense,  even  close 
"  head.  The  beak  in  one  bird  which  I  poWesed  was 
pletaly  buried  when  the  tesophat^s  was  fully  expanded, 
espeoally  when  excited,  pout  more  than  the  lemalus, 
_  ory  in  esercising  this  power.  If  a  bird  will  not,  to  use 
leal  Gxprossion,  "piay,"  the  fancier,  as  1  have  wil.ncssod, 
ioRlhobonk  inlo  his  mouth,  blows  him  up  like  a  Inlloun; 
wbinl,  then  pufled  up  with  wind  and  pride,  stmts  abont, 
ne  his  maenificent  size  an  long  as  he  can.  Poutem  often 
[f^t  with  their  crops  inflated.  After  one  of  uiy  birds  bad 
wed  a  good  meal  of  peas  and  water,  as  he  flew  np  in  order  to 
ge  thoni  and  feed  his  nearly  fledged  young.  I  heard  the  peas 
g  in  his  inflated  crop  aa  if  in  a  bladder.     When  flying;,  they 
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often  Btrike  tbe  backs  of  their  wings  bother,  and  thita  n 
clapping  noise. 

Ponters  stAnd  renmrkalily  upright,  and  th<--ir  hodice  are  thio  U 
elongated.     In  conne^oa  Tith  this  form  of  hodj',  the  nbi  a 


E generally  brooder  and  the  vertebrfc  more  numeranti  than  in  <^ 
breedflL  From  their  manner  of  standing  their  legs  appear  hMi^ 
than  they  really  we,  thongh,  in  proportion  with  those  of  t'.ii* 
the  legs  and  fuet  are  actually  longer.  The  wings  npprar  nw 
t-longu^,  but  by  muusnrement,  in  relation  to  the  leiigtli  of  W 
^* 


DESCRIPTION   OF   BREEDS. 


145 


not  tlio  cAse.  Tlio  beak  liVewiso  appears  lonper.  bnt  it  is 
:i  litilo  BLurlor  (nbout  '03  of  an  iocli),  proportioDally  vitb 
of  tho  bodj,  and  relatively  to  the  hcnfc  of  the  rock-pigeon- 
luter,  tbongh  not  bulky,  ih  a  large  bird;  I  iDensured  one 
fiM  341  JDches  from  tip  to  tip  of  wing,  nnd  19  incites  from 
nk  to  end  of  toil.  In  a  wild  rock -pigeon  from  the  Shetland 
.  the  came  memmrements  gnvo  only  2Ht  and  14}.  There  are 
ab-varieties  of  the  Pouter  of  different  colours,  but  these  I 
cr. 

"art  IT.  Dutch  Pouter. — This  seems  to  be  the  imrent-form  (if 
iproTed  English  Pouters,  I  kept  a  pair,  hut  I  suepeet  that 
eie  not  jraro  birds.  Thej  are  wnaUer  than  EnpliKh  pouters, 
swell  diivclopcd  in  ail  their  characters.  Neumeisler'  saya 
l»  wings  ore  crossed  over  the  tail,  and  do  not  rfficli  to  ita 
itj. 

///.  The  Lille  Povler.-—l  know  this  breetl  only  from 
,'  It  approaches  in  penfvnl  form  the  Dutch  Pouter,  but 
felled  cMophagus  assumes  a  '-I'licriral  fiirm,  as  if  ifae  pigeon 
|Moired  a  lar^  oraufiv.  wliii'h  hitil  Ktuck  cloen  under  tlie 
^Riis  inflated  Inll  is  represented  as  rising  lo  a  level  with  the 
Bftlic  heath  The  middle  toe  nionc  is  leathered.  A  variety 
^ub-nue,  called  the  elaqnant.  is  described  hy  MM.  Boitard 
■Ini^ ;  it  |)oata  hut  little,  atid  is  characterised  by  the  habit 
■Hly  hitting  its  wings  together  over  its  bark,— a  habit  wliich 
pjiib  Pouter  has  in  a  slight  doKfce, 

!   IV,  Commoit   Germua  P<iuter.—1  know  tliis  bird  only 
UBS  and  description  given  hy  the  accurate  Keumeister, 
W  writent  on  pigeons  who,  as  1  have  found,  may  alWHVB 
_      Thia   But>Tac«  seems  considerably  dilferent     The 
_t  of  the  a?sopbaints  is  much  less  distended.    The  bird 
^iniaigbt.    The  feet  are  not  feathered,  and  the  lept  and 
[phorter.    In  these  respects  there  is  an  approach  in  form 
tntnon  rock-pic^on.    The  tailfeathers  are  vtrr  Innp,  yet 
)f  tbe  closed  wings  cxlend  beyond  the  end  of  the  tail ;  and 
_h  of  the  wings,  from  tip  to  tip,  and  of  the  body,  is  gn-uler 
Bie  English  Ponter. 

OkOL'P    II. 

(■  group  includes  tljree  Races,  namely.  Carriers,  HuntK, 
|trl».  whit'li  arc  niunifestly  allied  to  each  other.  Indeed, 
t  carrion  and  runts  pa>B  into  each  other  by  such  in- 
't  gradations  that  an  arbitrary  lino  has  to  ho  drawn 
Carriers  aUo  graduate  through  foreign  tirecils 
f  rook-pigeon.     Yet,  if  well -characterised  Camera  and 


]'.l.pl«. 


,'i-«nB.<.i 
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11iit1»  (eeo  figa.  19  and  20)  had  existed  as  wild  speoiat^ 
iirnithologist  would  liave  placed  them  in  the 
with  each  other  or  with  the  rock-pigeon.  This  group 
ao  a  general  rule,  he  recogiiiaed  by  the  beak  being  long, 
the  skin  over  the  nostrils  BwoUen  and  often  carunouUt«]  i 
watUeil,  and  with  that  round  the  eyes  bare  and  likewi 
carunculated.  The  luouth  is  very  wide,  and  the  fi*l  ■ 
large.  Nevertheless  the  Burb,  which  must  be  classed  in  tl 
same  group,  has  a  very  short  beak,  and  some  mute  have  n 
little  bare  skin  round  their  eyea. 


IU< 


II, — CAiiiiiEBS.     (Tttrkischo  Taulxm;    pigetms  n 
dragons.) 


Beak  rlongated,   namM,  jH/initd ;    eyeg  mirrounded  t-y  ami 
naked,  generally  eariMcuJaied,  tkin ;  neck  atid  hody  vluiufaled. 

Svb~race  I.   Tlie  Evglinh  Oirner.— This  isa  fine  Wrd.of  lamBlJ^ 
otose  feathered,  generally  dark-coloured,  with  on  elongatnd  oed 
The  beak  is  atteuuated  and  of  wonderful  len^h :  in  one  spedlM 
it  waa  1'4  inch  in  length  from  the  feathered  iiose  to  the  tip;  iiuK^ 
fore  nearly  twice  as  long  as  that  of  the  rock-jii^ieon,  which  measiin 
only  '77.    Whenever  I  compare  proportionally  any  part  in  IhTl 
carrier  and  rock-pigeon,  I  take  the  lenfrth  of  the  body  fnmi  tfia 
base  of  the  beak  to  the  end  of  the  tail  as  the  Rtandard  of  ooti- 
parison;  and  according  to  this  slandanl,  the  beak  in  oneOante.j 
was  nearly  half  an  inch  longer  than  in  the  rock-pigeon.    Ths  Iimu 
mandible  is  often  slightly  srehed.    The  tongue  is  very  long,  ^ijn 
development  of  the  canmculated  skin  or  wattle  rouTid  tba  *ffB\ 
over  the  nostrils,  and  on  the  lower  mandible,  is  prodigious,    ui  J 
eyeUds,  nteaBurcd  longitudinally,  were  in  some  Hpeciniens  eSMitf 
twice  as  long  as  in  the  rock-pigeon.    The  external  orifice  or  fanw 
of  the  nosU'ils  was  also  twice  as  long.    The  open  mouth  in  |T« 
widest  part  was  in  one  case  -75  of  an  inch  in  width,  wherean  in  lbs 
roek-pigeon  it  is  only  ubont  4  of  an  inch.    This  great  width  t€ 
mouth  is  shown  in  the  skeleton  by  the  reflcxed  edges  of  tlie  nttnM 
of  the  lower  jaw.    The  head  is  flat  on  the  sumiuit  and  ntnOTT 
between  the  orbits.    The  feet  are  large  and  coarse ;  the  length. » 
xneasured  from  end  of  hind  toe  to  end  of  middle  toe  (withoal  tlw 
claws),  was  in  two  specimtns  26  inches;  and  this,  proportioMlly 
with  the  rock-pigeon,  is  an  eTcess  of  nearly  a  (luarter  of  an  iwl> 
One  very  flue  Carrier  measured  311  inches  from  lip  to  tip  of  "ing- 
Birds  of  this  sub-race  are  too  valnable  to  be  flown  as  carriera 

Siih-va^  II.  DmgoHs:  I'eriian  Comn-*.— The  English  DngW 
diffirs  froni  the  improTed  English  Carrier  in  buiug  smaller  in  aD  i 
ils  dimensions,  aud  in  having  less  wattle  round  the  eyes  and  o** 
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tt  noBtrils.  and  none  on  Ok  lower  ■ 
•  from  Maidras  •  Bagdiid  Cams  (an 


T  Dragon ;  the  body  was  of  the  size  of  the  rock- 
B,«iUi'tbe  hsKk  a  little  longer,  namel;,  1  inch  from  tlie  tij) 
>e  tiatbered  hue.    The  sEin  round  the  eyes  was  only  slightly 
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<rattl«d,  whiht  thai  otv  the  naetrils  ma  Mrtf  wttllni  Tbc' 
C  Honay,  i.ka,  saA  me  tvo  CamVis  direct  froDi  Persii;  I 
had  IKsrIy  the  Kune  character  as  the  Madn«  bird,  bdn^  >)« 
laiv'eae  the  rock-p)i:eon.  hat  thebeflk  in  one  egiecimeun'iiBUi 
xs  115  in  length :  tb»  skin  over  the  no!>trils  «aa  onl;  Dioden 
and  tliat  ronn^  tlie  eyes  saaeclj  at  all  milled. 

Hocter-Tauhen).— I  owe  (o  the  kindnc«fi  of  Mr.  Bailj,  jtio-,  i 
epcciraen  of  tms  siii^rnlar  breed  im))orfed  from  tienmui^ 
cerioiol}- allied  ta  t)ieKiuit«i  neTerthelen,  from  its  cliwi' >f 
with  Carriers,  it  will  U-  convenient  here  to  deecrihe  It.  Tbt 
is  long',  and  ie  hooked  or  bowed  dowsward«t  in  a  hifihlj  remni 
manner,  as  will  be  seen  in  the  woodcnt  to  be  hcivnfirr  inmi 
I  treat  of  the  skeleton.  The  eyes  arc  tufronnded  hj  a  itid* 
of  bright  red  skin,  which,  as  well  as  that  ovt-i  the  nostrils,  ill 
rately  wattled.  The  breast-bone  ie  remarkably  ptotubctaiit, 
abruptly  liowed  ontwards.  T)ie  &et  and  tarsi  are  of  great  It 
laif;er  than  in  fitst-rate  English  Carrieni.  The  whole  hiid 
large  aze,  Irat  in  proportion  to  the  size  of  the  bodj  the  fn 
of  the  wing  and  tail  are  short ;  a  wild  rock- pigeon,  of  conaji 
less  HJie,  had  tail 'feathers  4'6  inches  in  length,  wherenn  in  ttu 
Bagndolten  these  feathers  were  scarcely  over  4-1  inches  in  li 
liiedel*  remarks  tliat  it  is  a  very  silent  biid. 

StJ-nirr  H\  Jlvi*ora}i  furriVr,— Two  specimens  werr  mi 
by  Sir  W.  Elliot  from  !Hadtas,  one  in  spirits  and  the  other  A 
The  name  shows  its  Fcrxian  origin.  It  is  niach  valued  in 
and  is  considered  as  a  distinct  breed  from  tlie  Bagdad  C 
which  forms  my  second  sub-mce.  At  first  I  suspected  thil 
two  t)nl>-race8  might  have  licen  recently  formed  by  crasB 
other  )>reeds,  though  the  cettimatiaii  in  which  they  are  held  I 
this  improbable ;  bnt  in  a  Persian  treatise,'"  bplieved  to  liti 
written  aboat  100  years  ago,  the  Bagdad  and  Bussorah 
are  dcecri1>ed  an  distinct.  The  Bussorah  Carrier  is  of  abo 
same  size  as  the  wild  rock-pigeon.  The  shape  of  the  bea! 
Bome  little  caruncnlated  skin  over  the  nostrils. — the  mnch  clo 
eyelids, — the  Iffoad  month  measnrcd  internally,— the  nnrroi 
— the  feet  proportionally  a  little  longer  than  in  the  rock-pii 
and  the  general  appearance,  all  sliow  that  this  bird  is  wi  und 
Carrier;  yet  in  one  specimen  the  betdc  was  of  exactly  tb 
lengih  as  in  the  rock-pigeon.  In  the  other  specinien  the  h 
well  as  the  Opening  of  the  nostrils)  was  only  a  very  little 
viz.,  by  -08  of  an  inch-  Although  there  was  a  considemUi 
of  bare  and  slightly  carunculated  skin  round  the  eyes,  thi 
the  nostrils  was  only  iu  a  alight  degree  rugose.     Sir  W. 
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HomiBent,  *■>!  the  na*  iMi  n  nCind  ■  tte  ^tom  tmtii 
k«  faonr  orbit  k  imnij  Im«v  An  tfafti  im  Uw  rack-Men. 
UutiSiit  the  K*«nl  tnefc  a^  to  ae  frm  Ifadn*  b«  Sir  1  _ 
I  tlwn  is  K  pur  at  Om  SmU  /W.  Um*  lnd>  witk  tfae  iMk 
.  eknpU«d,  vidi  tbe  ikiB  omt  «•  Mwlrih  ntkar  fUl.aM 
<  I  little  nklbed  Abi  raaadOe  eyiK  "Oomtmd  ao^m  moK 
I  T  sllwdta  dwOunerthn  to  Htrolkar  ln«d.WiBC  neady 
hncdiate  bttweoi  the  TTiwrii  CtanWaDd  Ifae  totk-fi^nm. 

sm  ^i|ilKd  fai  ASscst  |M>I»  of  Eora^  aad  m  1mB>  to 
tl  ktikdt  of  Cunen  aO  point  to  FtaM  or  tbe  sDiRNindiBfE 
mne  of  tfaia  Bmxl  Aad  it  deacrvn  cspeaal 
if  vB  KsJeet  tbe  lUi  Fw  «•  of  doabtfot  origiR. 
„_  t  ■  ttaim  Inkm  bf  TC97  bbsU  stop*,  from  the  rock-pic«DD. 
|a^  the  baantmh.  wkich  aaaetnBM  hu  a  btak  not  at  all  loapr 
f  Ihal  of  the  rodc-pii|;eaB  and  with  the  naknd  Ain  raoad  lfa« 
I  ukI  ovrr  the  nostiila  tot  sli^llr  svoUm  and  eanuinilatod, 
iaeh  Umc  Bagdad  mtwaceutdDneoM.  to  on  iBDrondEmcHah 
rior«,  which  [imoit  n>  HmrtcUova  a  dilfeanoa  from  tha  rock- 
on  or  O^."-*.  (i«", 

IB  III.^Rdxts.     (ScftndmxHu :    die  Florcntiner  Taulim 
nd  Ilinki-ltftabeD  of  Nemueister;  pigMm  )«sailai«,  pigt«& 

Vni  Itntg,  BtoMitt ;  bodjf  ofyrtat  tue. 

■  -.'  rimbin  oaafmijcHi  leiKna  in  the  riarrifinti-rn.  affinitic*:.  And 

rip  oT  Itiiiits.    Several  chancters  wbicb  an  gvnerallj  pntty 

lUnt  In  olbor  pigeone,  Euch  as  the  lenirth  of  Iho  tnngs,  tail, 

,  mad  peek,  and  the  amonnt  of  naked  skiu  ruuiul  the  eye^  an 

■afvdy  Tariabk  in  Bunts.      When  the  nakod  xldn  over  the 

rila  and  ronnd  the  ejee  is  coosid^ralilj  developed  and  wattled, 

mhi-n  Ibi?  axe  nf  boiij  is  not  Tcrj  great,  Bant«  gradimtu  in  an 

■\-Mn  a  Qifliiner  into  C&rriem.  that   tite  distinction   is  qnite 

'-  krj.    This  fact  is  likewine  shown  bj  tbe  names  given  to  tnem 

■S  Tvut  i>»n«  of  Eunpe.    Nevertheless,  takinx  the  most  dietini^t 

-  at  l(«iit  five  fnb-juceti  (Bome  of  tbem  inchiding  n-ell-niarktvl 

iK'fl)  nui  Iw  dislinfiniBhed,  whicli  diRer  in  such  ini]N>rtant 

.  of  almctnre,  thst  they  would  bo  considered  tut  good  i^peoirs 

t.ii(>oruiilni«. 

'.  r„r  I.  .S»«.rf.roo»  ./  F.>.<,U,h  WriUn  (die  Florcntiner  nnd 
nk4>linnbi'n  o(  Kenmewter).— Birds  of  this  sub-race,  of  which 
irpt  one  alive  and  have  sioee  seen  two  otlii-ra,  differ  from  the 
(miatlnu  <if  KcatpeiBtcr  onl^  in  not  hsviuf;  the  licnk  nc'arl:r  Ro 
ach  inirri-d  duwnwards,  and  in  the  naked  skin  ronnd  the  eynt 
•1  oTtT  the  nostrils  being  hanll;  at  all  waltletl.  NeverthctesK 
b«ic  felt  myself  coni[)elled  to  pln«e  the  Bnpadottpn  in  Itiwe  II.. 
rtliUof  the  Otfriers,  and  the  present  liird  in  Itnrc  111.,  or  tliat  of 
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the  BuTite.  TLe  Scanderoon  has  a  very  short,  narroiF,  and  elentaJ 
tail ;  wings  extremely  short,  bo  lliat  the  first  primary  feftthen  aot 
not  longer  thiin  those  of  &  amall  tumbler  pigeon !  Nerk  long,  Diub 
bowed ;  broast-bono  prominent.  Beak  long,  being  1*15  inch  tm 
tip  to  feathered  bane;  vertically  thick;  filightly  curved  downwudt 
The  BkJn  over  the  noetrils  swollen,  not  wattled;  naked  skin  rnnnl 
the  eyes,  brond,  slightly  caruucnlated.  I«p  long;  feet  rery  Ittp. 
Skin  of  neck  bright  red,  often  Bhowing  a  naked  medial  line,  «n 
a  naked  red  patch  at  the  distal  end  of  the  radius  of  the  wis^ 
My  bird,  as  measured  from  the  baee  of  the  beak  to  the  root  o(  W. 
(oil,  was  fully  2  inches  longer  than  the  rock-pigeon ;  yet  the  td 
jteelf  was  only  4  ini^hcs  in  length,  whereas  in  the  rock-pigM^ 
which  is  a  much  smaller  bird,  the  toil  is  4|  inches  in  length. 

The  Hinkel-  or  Florentiner  Taube  of  Nenmeister  (Table  XIBi 
Bg.  1)  ngrcea  with  the  alx>ve  doeoription  in  all  the  spccilied  ebuH 
tare  (for  the  beak  is  not  mentioned),  exwpt  that  NeumeiW 
expretwly  says  that  the  neck  is  short,  whereas  in  my  ScaodttiA 
it  was  remarkably  long  and  bowed;  so  that  the  Hiukel  fbnnt  I 
well-marked  variety. 

,S:b-T'ict  II.      fiyrnn   rvfiPt^ovd    Piiimn   buf/ndaif  nf  H'^rini 

'>.r6(e'(Se«nderoon  of  French  writers).— I  kept  two  of  these  tdril 
alire,  imported  from  France.  They  differed  from  tlic  first  sut^-nA 
or  true  Scanderoon  in  the  mnch  greater  length  of  tlie  wing  ud 
tail,  in  the  beak  not  l)eing  so  long,  and  in  the  skin  about  ths  beii 
being  more  camnculated.  The  FJiin  of  the  neck  is  red;  bnttll 
naked  patches  on  the  wings  are  absent.  One  of  my  birds  meuwit 
3Bt  inches  &-om  tip  to  tip  of  wing,  Sy  taking  tho  length  of  lilt 
body  as  the  Btandord  of  comparison,  the  two  wings  wer«  no  IM 
than  5  inches  longer  than  those  of  the  rock- pigeon  I  The  tail  «<[ 
6^  inches  in  length,  and  therefore  '21  inches  longer  than  tiist  of  tbf 
Scauderoon,— a  bird  of  nearly  the  same  sixe.  The  beak  is  lon^ 
thicker,  and  broader  than  in  the  rock-pigeon,  proportionally  wM 
£ho  size  of  body.  Tho  eyelids,  nostrils,  and  internal  gapeof  nwoA 
are  all  proportionally  very  large,  as  in  Carriers.  The  foot,  from  iM 
end  of  the  middle  to  end  of  hind  foe,  was  actually  2-85  indM  W 
length,  which  is  an  excess  of -32  of  on  inch  over  the  foot  ofthetodM 
pigeon,  proportionally  to  tho  relative  siae  of  the  two  binis. 

S'lh-TOe:  in.  Spaninh  and  Sojoaii  llunlc. — I  am  not  BUK  Uut  I 
am  riglit  in  placing  these  Rnnts  in  a  distinct  Bub-ntce ;  yet,  if  VI 
take  well -characterized  birds,  there  can  be  no  doubt  of  the  pn>prietr 
of  the  separation.  They  are  heavy,  massive  birds,  with  snortw 
necks,  legs,  and  beaks  than  in  the  foregoing  races.  The  skin  otcT 
the  nostrils  is  swollen,  hut  not  caninculated ;  the  naked  skin  nnnl 
the  eyes  is  not  very  wide,  and  only  slightly  carnnciilated ;  »ii4  I 
have  seen  a  fine  so-called  Spanish  Knnt  with  hHrdly  any  naked  iHm 
round  tho  eyes.  Of  the  two  varieties  to  l>o  seen  in  England.  OM 
whioh  is  the  rarer,  has  very  long  wings  and  tail,  and  agrees  [Hnttl 
closely  with  the  last  sub-race;  the  other,  with  shorter  wings au 
tail,  is  apijorcntly  the  Piyeon  minaia  ordinaire  of  Boitard  and  Cortitt 
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-<  Itunts  ue  npt  to  trerablo  like  Fantajla.    They  are  bad  flyers. 

I  jimn  ago  Mi.  Gulliver  "  exhibited  a  Bunt  which  weighed  1  lb. 

:  and,  as  I  am  informed  by  Mr.  Tegetmcier,  two  Runla  from 

iiLilhof  Franco  were  Intely  tshibitul  at  the  Crystal  Palace,  each 

■  Itch  weighed  2  lbs.  2i  oz.    A  very  fine  rock-pigeon  from  the 

:l  iiul  Islaiuls  weighed  only  14^  oz. 

'  rwe  I  v.    7ra«/o  s/'.^tWroiflHrf;  (Leghorn  Runt?).— In  Aldro- 

:■  li'fl  work  puhlished  in  IGOO  there  ib  a  eoaree  woodcut  of  a  grtiit 

luljan  pigeon,  with  nn  elevated  tail,  Bbort  lege,  mofiBive  body,  antl 

with  the  be«k  short  and  thiclc.     I  hod  imagined  that  thiH  latter 

daracterKi  abnormal  in  the  group,  was  merelya  false  ropresenta- 

tioij  &om  bod  drawing ;  but  Moore,  in  his  work  published  iu  1735, 

:  •  that  he  poasesstd  a  Leghorn  Bunt  of  which  "  the  beak  wa« 

V  idbort  for  BO  large  a  bird.''    In  other  respects  Moore's  bird 

iiibled  the  first  sub-race  or  Sconderoou,  for  it  had  a  long  boweil 

uxk,  long  l^iB,  short  beak,  and  elevated  tail,  and  not  much  wattk' 

'    ti  the  head.    So  that  Aldrovandi'sand  Moore's  birds  must  have 

i  distinct  varieties,  both  of  which  eeem  to  be  now  extinct  in 

t.    f^iT  W.  Elliot,  however,  informs  me  that  he  has  eeen  in 

»  a  short-beaked  Runt  imported  from  Cairo. 

r.  Munima  {udi/riifd  I'ignm)  o/ Madra.'. — Skins  of  thesu 
chequered  birds  were  sent  me  from  Madras  by  Hir  W, 
They  are  rather  larger  than  the  largest  rock-pigoou,  with 
pitid  more  massive  beaks.  The  skin  over  the  nostrils  is  rather 
■d  very  slightly  caninculated,  and  they  have  some  naked  skin 
■tin  eyoB;  feot  large.  This  breed  is  intermediate  between  the 
igeou  and  %  very  poor  variety  of  Runt  or  Carrier. 
n  these  several  descriptions  we  see  that  with  Runts,  as  with 
J».  we  liave  a  fine  gradation  from  the  rock -pigeon  (with  the 
B  diverging  as  a  distinct  branch)  to  our  largest  and  most 
*tiiQt~s.  But  the  chain  of  affinitlee,  and  many  points  of  re- 
^  between  Runts  and  carriers,  make  me  believe  that  tlieite 
e  not  descended  by  independent  lines  from  the  rock- 
Mi.  bnt  from  some  common  pnrent.  ae  represented  in  the  Table, 
4i  had  alrt«dy  acquired  n  moderately  long  beak  with  slightly 
nmliou  skin  over  the  nostrils,  and  with  some  slightly  cai-unculatcl 
laltcd  Nkin  round  the  eyes. 

UiCE  I\'.— Babds.     (Indieche  Tauben  ;  pigeons  polonais,) 
A^  $horl,  broad,  deep  ;  naked  ekin  round  the  eyei,  hroad  and 
amaifnlalrA  ;  »kiu  over  WMlrih  gligklly  gteollen. 

MMed  by  tlje  extraordinary  shortness  and  form  of  the  beak,  T  did 
Hot  >t  Ann  iMToeive  the  near  affinity  of  this  Race  to  that  of  Carriers 
niiiil  ibr  fact  wns  pointed  out  to  me  by  Mr.  Brent.  Subeeqnenlly, 
if^neuioining  the  Bnssorah  Carrier.  I  saw  that  no  very  great  amount 

"  ■  Poultry  ChruBicU."  vol.  il.  p.  S73. 
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of  modification  wonld  be  requisite  to  convert  it  into  a  Sarb.   ! 
Tiew  of  the  affinity  of  Barbs  to  Carriers  is  Bnpporled  ty  M 

analogical  differeaoe  between  the  short  and  long-beakra  BnntB;  fl 


slill  more  etrongly  by  the  fact,  that  young  Barlis  and  DnH.'"''   . 
within  21  hours  after  lieiug  hatched,  resemble  each  other  mnr''  <^ 
elORcly  than  do  young  pigeons  of  other  and  equally  distinct  br«*    I 
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lis  early  age,  the  length  of  beitk.  the  sirdlen  skin  orer  tlie 
r  open  iioBtrils,  the  gape  or  the  month,  and  the  size  of  the  feet, 
be  Bttciu  in  both-,  &lthoiigli  lht«<'  parts  sftenrards  become 
J  different.  We  thus  sec  that  embrjoto^  (as  the  oompari£on 
?7  ;FO(U)g  eniinals  tnaf  perbaps  be  called)  ooattB  into  plaj  i» 
lunGcstion  of  domestic  varietiea,  mb  with  spenes  in  a  state  of 

ncicts,  with  stmie  tmth,  eomparo  the  bead  and  beak  of  the 
U>  that  of  a  bullfinch.  The  Barb,  if  found  in  a  utate  of  nature 
d  oprtAJnljr  have  been  placed  in  a  new  genns  formed  for  its 
ition.  The  bod;  is  a  little  larger  than  that  of  the  rock-pigeon, 
he  Imdt  is  more  than  "2  of  an  inch  sltorter;  althongh  snorter, 
toDi  »*rtleidly  and  horixontall;  tliicker.  From  the  outward 
re  of  the  rami  of  the  lower  jaw,  the  month  internally  is  yerj- 
I,  in  the  proiwrtion  of  -6  to  '4  to  that  of  the  rock-pigeon.  The 
I  head  is  hrasd.  The  skin  over  the  nostril  is  swollen,  bnt  not 
mlated,  except  slightlj  in  fitst-rate  birds  when  old;  whilst  the 
•kin  round  the  e;e  is  bruod  and  mncb  caruncnlated.  II  ir 
bom  so  much  developed,  that  a  bird  belongii^  to  Hi.  Harrison 
oould  hardly  soo  to  pick  up  food  ftttm  the  gronnd.  The 
b  in  one  spocimen  were  nearly  twice  as  long  as  those  of  iho 
pigeon.  Thit  feet  are  conrse  and  strong,  but  proportionally 
i  dtorter  tlian  in  the  rock-pit:con.  The  plnmsfc  is  generally 
^and  iinifortu.  iiarl«,  in  short,  may  l<e  called  ghon-beaked 
■a,  bearing  the  same  relation  to  Carriers  that  the  Tronfo  of 
miuii  does  to  the  comtnou  Hunt. 

Gnoi-Plll. 

b)rroap  is  artificial,  and  inchnk-s  a  lieterogeueons  coUec- 
r  distinct  forms.  It  may  he  dofined  by  the  beak,  in 
luterbied  speciiiti^UB  of  Iho  several  races,  being 
r  than  in  the  ruck-pigmn,  and  by  the  ^kin  jound  the 
d  being  mneli  dcvt-lopenl. 

KiCE  v.— Fastaiia. 

^rart  I.  EnTOfiHin  Fantatli  (Pfauontanhen ;  trenbleurs), 
IMontM,  dirrelfl  vfrn-anh,  fonnal  irf  many  Jial hern ;  i>il-'j!anil 
M j  haiy  and  bcik  ralhef  thoit, 

iMtormal  nnro1<er  of  tail-fcathets  in  the  genn->  Colnmba  is  12 ; 
Entails  liave  from  only  \1  (as  has  been  asserted)  np  to, 

ng  lo  MM.  Boitard  and  Curbi^,  42.  I  have  counted  in  one 
fcown  birds  33,  and  ut  Calcutta  Mr.  BIyth  "  has  cunnled  in  an 

H  tul  31  feathers.    In  Madras,  as  1  am  informed  by  Sir  W. 


I   "  'AOBsUiadMag.  efXal.  Hittoiy,*  toL  juj.,  1847.  p.  lUS. 
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idtliarnpiritrd  direction  are  more  icmarkablecbarBctetB 
lereMed  number.  Tb^'  (ail  is  capable  of  the  «ame  ntOTe- 
other  pigeons,  and  can  be  depn»eed  toaato  sweep  the 
tnses  from  a  more  expanded  baae  than  in  other  pgeons ; 
akelettms  tbere  were  one  or  two  extra  coccjgtalvertehi». 
lined  man?  Hpecimeng  of  various  colonn  ^om  diSerent 
)d  tberownfl  no  trace  of  theoil^and;  this  is  a  carious 
tioD."  The  neck  Jh  thin  and  bowed  backwards.  The 
«d  and  protnberant.  The  feet  are  Email.  The  carriagB 
is  xery  different  from  that  of  other  pi|:eotis;  in  good 
nd  tonches  the  tail- feathers,  which  consequently  often 
Bfded.  Thej  habjtiiallj  tremble  mnch  :  uhI  their  necks 
MTdinarr,  apparently  convulsive,  backward  and  forward 
Gocd  birds  walk  in  a  fiingnlar  manner,  as  if  their  small 
IT  Owing  to  their  large  tails,  they  fly  liadly  on  a  windy 
luk-coloured  varietien  are  generally  larger  than  white 

between  the  best  and  common  Fantaile,  now  existing  in 
ere  is  a  vast  difference  in  the  position  and  size  of  the 
Ukrrioge  of  the  head  and  neck,  in  the  convulsive  move' 
I  neek,  in  the  manner  of  walking,  and  in  the  breadth  of 
|ie  difibrences  so  graduate  away,  that  it  is  impotwible  to 
hlhftn  one  Hub-rac«.  Moore,  however,  on  eicellenl  old 
•■JB,  that  in  1735  there  were  two  SMts  of  broad-tailed 
1^  nuttails), "  one  having  a  neck  mnch  longer  and  more 
I  the  other;"  and  I  am  informed  by  Mr.  B.  P.  Brent, 
■  an  existing  German  I'anlail  with  a  thicker  and  shorter 

'/.  Javt  Fatit'i'/. — Mr,  Swinhoe  sent  me  from  Amoy,  in 
fein  of  a  Fantail  belonging  to  a  breed  known  to  have 
ad  from  Java,  It  was  coloured  in  a  pecnbar  manner. 
Bunman  Fantail ;  and.  fur  a  Fantail,  had  aremarkably 
Altkough  a  giiod  bird  of  the  kind,  it  bad  only  H  tail- 
It  Ur.  Swinboe  has  counteit  in  other  birds  of  this  breed 
14  tftil-ftothers.  From  a  rough  sketch  sent  to  me,  it  is 
I  the  bul  is  not  so  much  eitpiuided  or  so  much  nprnised 
Kood-rate  European  Fantails.  The  bird  shakes  its  neck 
Wtails.  It  had  a  well-developed  oil-gland.  Fantaila 
1  In  India,  as  we  shall  hereafter  t^ee.  before  the  year  1600 ; 
f  anupeot  that  in  the  Java  Fantail  we  see  the  breed  in 
nd  leas  improved  condition. 


•(Ip«mnlsm.atbinl>: 

■p«i»  or  Coliiinb^  which  arc  dnii- 

tulDofu  oi!-gliiDcl,  h»eaa  ddbsuI 

Ma(«  that  it  it  iWot 

QHuiber  of  Uil-feiith>irs  [umdr  10, 

.ofCIomKin  k«»1 

uui  iD  tbit  rB«t»ct  renminbi*  KaDtula. 

llMM,ili»eme.p«iBof 

"  .««r  the  two   elccUebt   inlilioni 

iM.t  or  »ll  bird,  of  th« 

poblUhcd  by  Mr.  J.  M.  Eaton  in  18^2 

f.    It  on  hwJlr  b.  (It. 
iBcUMot  thM   llie  two 

>iDd    laSS,    enlitleJ    'A   TroMlM  us 

Fancy  PigaoDt' 

D0)(E:^T1C   miEtUES: 


Hi'-c    VI.— Tlrwi    asd    Owt_      (MorvnUnben  ;    pipwM  i 
<-T«vst«.) 

Ftathen  dirergtat  ahng  Ikr  /roa/  of  lia  meet  omI  brmtl ;  hoi 
tMTjr  "Aorr,  Fertiailly  rather  thirk  ;  aa«ytiijp«  «— wrifcaf  enlarjri 

a  each  oUm  Elighdf  in  the  ahap 
«  CRd.  and  the  beak  is  diffcroi 
ciinett ;  but  they  ma;  be  here  ooDrmientl;   gn 
These  pnrtt;  bmls,  some  of  which  are  xerj  email,  a 
at  once  b;  the  feathen'  irr^nlarlj- diTeipat;.  tike  a  Ml],  i 
froDi  of  IIk  neck,  in  the  fame  mamter,  lini  in  d  kmrnd 
the  hack  of  the  neck  in  the  Jacobin.    They  have  t 
linbit  of  coDtiDiiall;  and  momeiitaritjr  ititliitin::  i\h-  npfwr  p 
tbe (Bsophafaii,    vhich   oiutKS  a   luoreii:.: 
tliecEsopbagnsofadend  bird  is  inflated,   ' 
in  other  breols,  nnd  not  eo  distinotlj-  ~< 
The  Footer  inflates  both  its  trne  cropwiil 
inflates  in  a  much  less  degree  the  oesophji^iis  n.ir 
the  Tnrbitisrerf  short,  being  "SSof  oninch  bhorttr  < 
rock-pigeoD,  pruportioDallf  with  tbu  eize  of  their  (  ' 
soDie  owls  broDght  iy  Mr.  E.  Vemoo  Harcourt  froii,    , 
ereiisfagrt«r.    The  beak  is  vertically  thkkur.  and  i«.i,,-i,- -  ■■■ 
broader,  in  proportion  to  tltat  of  the  rock-pifuw. 

Race  VII,— TcHBLPts.     (Tfimniler,  or  BntxcltanlMni;  t"' 
tmtante.) 
Daring  flight,  IvmMe  harkieariU;  hoilif  tji-HiraBg  *me^;M 
generaUi/  thorl,  somelimea  ejtefeinflff  short  and  fxmictd. 

This  race  majr  be  divided  into  four  Enb-racos,  namely.  Poniii', 
Lotan,  Commou.  and  ^ort-foced  Tumblcis.  These  sub-nww*  a- 
chide  many  variotks  vhioh  breed  true.  I  have  exnniinol  cipi' 
Bkoletons  of  various  kinds  uf  Tnmblers :  excepting  in  oau  imprrf>^ 
and  doubtful  specimen,  the  ribs  are  only  seven  in  number,  »iifn«' 
the  rock-pifmoi  has  eight  ribe. 

Siih-r.ire  I.  />.>i'i»  Tiimhlm.—I  received  n  pair  direct  from  Pffsii. 
from  the  Hon,  C  Murray.  Thpy  are  rather  snialier  birds  thaii  U* 
wild  rock-pigeou,  about  the  aine  of  the  common  dovecot  pigffo- 
white  and  mottled,  slightly  feathered  on  the  feet,  with  the  lies':  J"* 

iicrceptibty  ishorter  thao  in  the  rock-pigeon,  H.M.  Connil,  ilf> 
[citli  Abbott,  informs  me  that  the  difference  in  the  len^h  of  h«t  * 
HO  slight,  that  oolj  practised  Persian  fanciers  can  distinguish  l)W= 
Iiuublcts  friim  the  common  pigeon  of  tlie  conntry.  He  iufimnsB* 
tlial  Ihi'y  Qy  in  flocks  high  np  in  the  air  and  tumble  ^uU.    EJODW** 


nF-SCniPIION    OF    BREEDS, 


OTn  ixvftHioiMilly  appear  to  become  (nddyaixl  tiinililo  lo  thogrouiiil, 
wliieli  respect  tlioy  resemble  Roino  of  oar  TuniUew. 


alt,  letaa,  or  lawluii :  IitMia  fh-oi.nd  ITujnWer".— These 
«M«  prmuui  uuuoT  tlie  moat  remarkable  inherited  habite  or  insfincts 
"w  recorded.    The  apeoimcns  seat  to  me  from  Modnia  by  Sir  W. 
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and  ratlier  thinner  than  ,  ^. 

goDtl;  shaken  and  ii]acedoiithegroundiiiiin»liatGly  bL^tu 
head  over  heels,  and  they  continoe  Ihua  to  tumble  until  token  op 
and  soothed,— the  ceremony  being  generally  to  blow  in  Ihsif  ItOt, 
na  in  recovering  a  perEon  frotn  e.  state  of  hjpnotiKm  or  meiDierirai. 
It  is  aseerted  that  they  will  coutinne  to  roll  over  till  they  die,  if  not 
taken  up.  There  is  abnndtuit  eridence  with  reepvct  to  Ibeise  retnuii- 
able  peculiarities;  but  what  makes  the  case  tbe  more  worthj  ii( 
attention  is,  that  the  habit  has  been  inherited  siuce  before  tbe  jtu 


c  that  he  has  seeD  them  tumble 
tlie  manner  above  described  on  the  ground.    Sir  W.  Elliot,  bowewr, 
writes  to  me  from  Madras,  that  he  is  informed  that  they  tumble 
exclusively  on  the  ground,  or  at  a  very  small  height  above  it    He 
also  mentions  birds  of  another  suli-variety,  called  the  Kalmi  LetRn.  V 
which  b^in  to  ntU  over  if  only  touched  on  the  neck  nilb  a  ndet  ' 

Sub-nve  HI.      Common   BnglUh   Tumhh'i,  —  These  liirds  haw 
exactly  the  same  habits  as  the  Persian  Tumbler,  bnt  tumble  bettc* 
The  English  bird  is  rather  smaller  than  the  Peratou.  and  the  bcilt 
ts  plainly  shorter.    Compared  with  the  rock-pigeon,  und  prDIla^ 
tioually  with  the  size  of  body,  tbe  beak  is  from  '15  to  nearly  ^ot 
on  inch  shorter,  but  it  is  not  thinner.    There  are  sevtral  vsri«i»  y 
of  the  common  TMimblor,  namely,  Baldheade,  Boards,  and  Datdi  , 
Rollers.    1  have  kept  the  latter  alive ;  they  have  differently  shaped  > 
heads,  longer  necks,  and  are  feather- footed.    They  tumMo  to  tm  I 
extraonlinary  d^ree ;  as  Mr.  Drent  remarks,'"  "  Every  few  HsonDdt 
"  over  they  go  ;  one,  two,  or  three  summerBaults  at  a  lime.    Hoiw  l 
"  and  there  a  bird  gives  a  very  quii'k  and  rapid  spin,  revolving  Uko  , 
"  a  wheel,  though  they  sometimes  lose  their  balance,  and  nuke  t  , 
"  rather  nngraceful  fall,  in  which  they  ocoisionally  hurt  theiiKelTtf  ■ 
"  1iy  striking  some  object"    From  Madras  1  have  rcceiTed  sevenl 
specimens  of  the  common  Tumbler  of  India,  differing  slightly  fivn 
each  other  in  the  length  of  their  beflks.    Mr.  Brent  sent  me  a  dsid  \ 
'    specimen  of  a '"  House-tumbler,"  "  which  is  a  Scotch  variety,  Mt  . 


'*  EB«li.h  iraiulstion,  by  F.  Glnd- 
•riD,  4th  edilJOD,  vol.  i,  Th«  habit 
oftba  LatBD  h  itlHo  described  in  tba 
PendHD  trentiac  beroTo  alluded  tu, 
pubtbhed  about  100  jeiniigD:  at  this 
date  the  Lotans  were  KenefHy  wbilr 
nad  crented  ■»  at  prejent.  Mr.  Blylh 
deurlbBi  tbeae  bircli  ia  'Annali  and 
Mag.  of  Nat.  Hilt.,'  rul.  liv.,  1847, 
f,  lUl;  be  tayi  that  they  "  may  be 


f   the    Culcii 


I  Uri- 


"  'Journal  of  Horlieultait,"  Ot- 
22,  IBCl.  p.  78,  ' 

"  Set  the  aciMiiuil  of  lh«  Ht™*' 
tumblerskeptatGIugow.  iDlbe'CU'i 
!age  Garilmer,"  1858,  p.   28S,    il*" 
Mr.  BrentV  pper. '  Journal  of  Hirtl- 
cultiins'  IBBl,  p.  76. 
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ag  ID  general  appeBrant^  &111I  fomi  of  beak  from  tbe  comraoa 
ler.     Mr.  Brent  states  that  these  birdB  generally  bean  to'i 
e  "  altnoHt  as  Boon  as  tbe;  nui  well  fly  ;  at  time  iDonUw  old  | 
tamble  well,  bnt  etill  fly  strung:  at  five  or  EJi  tnonthB  Ibiy  | 
[de  eiceeaivt;!; ;  and  in  tbe  second  year  tb^  moetl;  gJTe  up  J 
g,  on  acoonnt  of  their  tnmMiiig  m  much  and  bo  close  to  tM  1 
ad.    Home  fl;  noimJ  with  the  flijcfc,  throwing  a  cleui  mmmer-  j 
:  t^rery  few  yards,  till  they  are  obliged  to  settle  from  giddinea 
exhaustiotL    I'het^  are  called  Air  Tumblers,  and  they  corn* 
y  tbiow  from  twenty  to  thirty  samniersaaltB  in  a  minnte, 
clear  and  clean.    1  have  one  red  cock  that  I  hare  on  two  or 
I  orcBBioDS  timed  by  my  watch,  and  coonled  forty  Eummer- 
R  in  the  minute.     Otber«  tumble  differently.    At  firvt  tbey 
r  a  single  siunmerxaatt,  then  it  is  double,  till  it  becomes  »   , 
ationa  roll,  which  pubi  an  end  to  flying,  for  if  tbey  fly  a  few^   1 
1  OTer  they  go.  iind  roll  til!  thej  reach  the  gronnd.    Thua  I   ' 
Ode  kill  h«iself.  and  another  broke  his  leg;    Many  of  them 
Utet  only  a  few  inches  from  the  ground,  and  will  tumble  two 
tae  timm  in  flying  acroes  tbeir  loft    These  are  called  Honse- 
f/n,  from  tumbling  in  tbe  bouse.    Tbe  act  of  tumbling  Eeems 
pDne  over  which  they  bare  no  control,  an  invduntary  moTe- 
Mbich  they  seem  to  try  to  present.    1  have  seen  a  birf  soma- 
Ete  Ilia  fitrugglee  fly  a  yard  or  two  straigfat  upwards,  Uie    1 
■i  forcing  him  backwards  while  be  strngglea  to  go  forwardiL   | 
Uenly  Htartled.  or  in  a  strange  place,  they  seem  lets  able  lo 
an  if  quiet  in  tbeir  accnstomed  loft."    These  Hmiae-tnmbleis 
mn  the  Lotan  or  Ground  Tumbler  of  India,  in  not  rcqairing 
haken  in  onler  to  begin  tumbling.    The  breed  has  tavbaUy 
nned  merely  by  selecting  the  beet  common  Tttmblei!a,thon^ 
nrible  tliat  lliey  may  have  been  croffied  at  some  former  period 
otens. 

r«e  IF.  Shorl-fand  7"«m/./rr«— These  are  marrellooe  birds, 
tibe  glonand  pride  of  many  fancierG.  In  tbeir  extremely 
Jwrp,  and  «>nical  beakn.  with  tbe  skin  over  the  nostrils  but 
■  veloped,  they  almost  depart  from  the  type  of  the  Columbidte. 
1  i^U  ore  Dearly  glotmlar  and  upright  in  front,  sii  that  some 
-  Kiiy  "  "  the  hi«d  should  resemble  b  cherry  with  a  l«rley- 
:ii<-k  in  it."  Tht«e  are  the  iqnslleet  kind  of  pigeons.  Mr. 
ml  pom(.«scd  a  blue  Baldhcad,  two  years  old,  which  when 
r>'ighed.  before  feeding-time,  only;  602.  Sdra.;  two  others. 
I  i^hed  7o£.  We  hnvu  ^een  that  a  wild  rock-pigeon  weighed 
I  dn.,  and  a  liunt  31  oz.  4  drs.  Short-faced  Tumblers  hare 
rkaMy  erect  carriage,  with  prominent  breasts,  drooping  wings, 
7  niMtll  fK«t.  The  length  of  the  beak  from  the  tip  to  tbe 
M  bwe  waa  in  one  good  bird  only  *4  of  an  incb  :  in  a  wild 
gfioa  it  was  exactly  dtmble  this  length.  As  these  Tumblers 
Mllei  bodies  than  the  wild  rock-pigeon,  they  onght  of  coureo 


I        "'■*'■ 


i.  M.  EMaa'i  "nntlM  da  PIgniu,'  tSSS.  p.  9. 
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lo  have  shorter  benks  ;  but  profwrlionnily  with  Ihe  aizeo(  tlieto 


the  beak  is  '28  of  an  inch  too  Bhorl.    So,  again,  the  feet  of  this  l^ 


V.  DESCRIPTION    OF    BREEDS. 

ncHMlly  '45  shorter,  oad  proitortionallT  ^ai  of  an  inch  shorter, 
th^*  feet  of  the  rock-pigeon.    The  middle  toe  biw  only  tn-elve 
irtcdi,  insteoii  of  fourteen  or  fifteen  scntollie.    The  primary 
-fivithets  are  not  lareiy  nine  instead  of  ten  in  number.    The 
jvL-d  aliort  -  faceil  Tumblers  have  almost  lost  the  power  of 
>liDg:  but  there  Are  several  authentic  accoQDts  of  their  occa- 
"  '  tiimblinfc.    There  are  sereml  sub-varietiea,  such  as  Bald- 
Beards,  Mottles,  and  Almonds;  the  latter  are  remarkable 
It  aoqairiog  their  perfectly-coloured  plumape  until  they  havf 
t«l  thn«  or  four  times.    There  is  (;ood  reason  to  believe  that 
of  thwe  snVTorietieB,  some  of  which  breed  truly,  have  a 
tfae  publication  of  Moore's  treatise  in  1735." 
mOj,  in  r^ard  to  the  whole  group  of  Tumblers,  it  is  impos- 
ts conceive  a  more  perfect  gradation  than  I  have  now  lying 
)  me,  from  tlie  rocit-pigeon,  through  Persian,  Lotan,  ana 
lOD  Tomblera,  np  to  the  marvellooiB  ehort-faced  birds ;  which 
fOo  ornithologist,  judging  from  mere  external  structure,  would 
.  the  vine  gem'us  with  the  rock-pigeon.    Tlie  differences 
the  BUCcGcsiTQ  stepi)  in  tliia  series  are  not  greater  than  those 
iy  be  obaorved  between  common  dovecol^pigeons  (C.  Uinu) 
difl^nt  countries. 


Race  Tin .^I.n bias  Frill-back, 
terg  thort ;  fealhert  reversed. 

man  of  this  bird,  in  spiritH,  atos  aent  to  mc  from  Uadroa 
F.  Elliot.  It  is  wholly  different  from  the  Frill-liack  often 
V  in  England.    It  is  a  smallish  bird,  about  the  size  ofthn 

Tumbler,  but  has  a  beak  in  all  its  proportions  like  our 
led  Tomblers.  The  beak,  measured  from  the  tip  to  the 
8  hsM,  was  only  '46  of  an  inch  in  length.    Tho  feathers 

irhole  body  are  reversed  or  curl  backwards.  Had  this  bird 
I  in  Enmpe,  1  fthoTild  have  thought  It  only  a  monstrous 
i  our  improved  Tumbler  r  but  as  sbort-faccd  Tumblers  are 
rn  in  India,  I  think  it  must  rank  as  a  distinct  breed.  Pro- 
la  is  tlie  breed  seen  by  Ha^jthclquist  in  1757  at  Cairo,  and 
ttve  been  imported  from  India. 

L. — Jacobin.  (Zopf-  or  PerTiickent4ml»  ;  nonnatn.) 
ttfth^  neck  forming  a  hood ;  utingt  and  tail  long ;  beak 
f  Aort, 

Ua  pifRon  con  at  once  be  recognised  by  its  hood,  almost  cnclos- 
Ibahcad  and  meeting  in  front  of  the  neck.  The  hood  seems  to 
nertlj  an  ciaggeralion  of  the  crest  of  reversed  fcatliers  on  the 
k^tf  (he  bond,  which  is  common  to  many  sub-varieties,  and 


L 


•  J.  M.  Fjilon".  TrOTliw,  tsdil.  1858,  p.  76. 
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wliicli  ill  tbe  Latztanbe"  is  in  n  neArIf  intcnnediate  BtateM 
n  hood  and  a  crest.  The  foathera  of  tho  hood  ate  elonitKted, 
tlie  winirs  and  tail  are  likewise  maob  ploDfrsted;  thnn  the  i 
win(:  of  the  Jacobin,  though  &  notnewhat  Rroallor  bird,  is  Ai 
itich  lonper  thao  in  the  rock-piguon.  Taking  the  length  o 
Imdy  wifhont  the  tail  as  the  Btaiidard  of  comp&rison,  the  tn\itA 

firoinrt  inn  ally  with  tho  wings  of  the  rock-pigieon,  ia  St  JnctM 
onR,  and  tlie  two  wings,  from  tip  to  tip,  Gi  inchee  Ino  loof 
disposition  this  bird  is  singiilari;  quiet,  seldom  flying  or  n 
abont,  as  Bechstein  and  Itie<le1  haTO  likewise  renurin 
Germany."  The  latter  author  nlso  noticee  the  limf^oflha 
and  tail.  .The  beak  is  nearly  '2  (rf  an  inch  shorter  in  piO|iall 
the  nizu  of  the  hody  tlmn  in  the  rock-pigeon ;  but  the  ioHB| 
of  thu  mouth  ia  fonsiderably  wider.  fl 

gboup  IV.  m 

The  birds  uf  this  group  may  bo  chciranteriseil  by 
resemblance  in  all  important  }>oints  of  Htnictnrei  «pc 
ill  the  beak,  to  tho  rock-pigeon.  The  Trumpeter  form 
only  well  marked  race.  Of  the  numerous  other  enb-rao 
varieties  I  shall  specify  only  a  few  of  the  most  distinct, 
I  have  myself  seen  and  kept  alive. 

lUcE   X. — TiiUMPF-rER.      fTromineltanbo;    pigeon    tat 

fc-loBgloU.) 

A  iafl  of  fealhera  at  ike  hate  of  the  beak  curling  fonran 
mu«A  feathered ;  coice  very  peculiar;  site  exeeedin/j  tJuU 
niclc-pigeon. 

This  is  a  well-roarked  breed,  with  a  peculiar  voice,  whol^ 
that  of  any  other  pigeon.  The  coo  is  rapidly  repeated,  and 
tinned  fur  several  minates ;  hence  their  name  of  Trumpeten. 
are  also  charact^riwd  by  a  tnft  of  elonpited  feathers,  whicl 
forward  over  the  base  of  the  lieak,  and  which  is  possessed 
other  breml.  Their  feet  are  no  heavily  feathered,  that  they 
appear  like  little  wings.  They  are  larger  birds  than  On 
pigeon,  hut  their  beak  is  of  very  nearly  the  same  proportioE 
Their  feet  are  rather  Rmall.  This  breed  was  perfectjy  diant 
in  Moore's  time,  in  1735.  Mr.  Bront  says  that  two  vorietio 
which  differ  in  size. 

"  N'eaniFittcr. 'TBDbeazBcht.'THb.       ■.    2S.     Bechslein, 
A.  6t-  i.  DcatachlBodi,-  Band 

'<  Riedel,<DiriTii]beiu<icht,'lS24, 
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tict  SI, — Seareeli/  dlfferlmj  hi  sirnehiTe  from  the  wild 
Columbia  Ihia. 

'.     LawjlitTr.     Silt  '*»«  ll'an  Hit  hor.k-pigtnn  ;  voice  very 

n  this  liird  agrees  Jn  nenrl;  nil  its  propoTtions  with  the 

1.  though  of  fltnalter  size.  I  should  not  have  thought  it 

lentJon,  had  it  not  been  for  its  pttcahar  yoice— ncharn^ler 

,1  aoHom  to  Tarj  with  birda.    Although  the  voicti  of  thc- 

r  18  Tery  differtnt  from  that  of  tha  Trumpeter,  jet  din'  of  my 

ton  need  1o  utter  a  single  note  like  that  of  the  Liiiighir.    I 

t  two  Tftrieties  of  Laughers,  which  differed  only  in  one 

.  .    «ing  tnrD-crowucd ;  the  smooth-headed  kind,  for  which  I 

I  I'Medlrt  the  kindiictw  of  Mr.  Brent,  besides  its  peculiar  note, 

'ti'oiinattingnUr  and  pleading  manner,  which,  independently, 

i;  ioth  Mr  Brent  and  myself  as  reBeiobling  thut  of  the  turtle- 

itoth  varieties  come  IJom  Arabia.    This  breed  was  known  by 

III  L73o.    A  pigeon  which  seems  to  say  Yak-roo  is  mentioned 

"  in  the  'Ayeeu  Akbery.'and  is  probably  the  same  hreeil. 

V.  KJliol  has  also  sent  me  from  Madras  a  pigeon  eallcd  Yabut, 

:  >  }inTc  come  from  Mecca,  which  does  not  differ  in  appearance 

ilie  Lit'igher;  it  has  "a  deep  melancholy  voice,  like  Yahu 

n']ietttHil."    Yahu,    ^ahu,    means    Oh   God,  oh  God ;    ana 

.i  )t>.>haiumcd  MusftTi,  in  the  treatise  written  about  UX)  years 

.lis  ih^il  tlnir  I'iivls  "are  not  flown,  because  they  repeat  the 

r.    pf  tb.'  iiiiist  liiiili  liod."  Mr.  Eeith  Ablwtt,  however,  informs 

'iir  (h-  (■ iii"ii  |iuiriii  is  calledTahoo  in  Persia. 

■  ...-r  ,■-,    tl.r... /■■riVi-Juct  (die  Strupptauhe)     Jieak  nithrr 

f^>  l„:iii  I.,  the  ii':J.-/ii-imn  ;  fiaihera  ititfMri, — This  is  a  oonsider- 
t  Urger  bird  than  the  rock-pigeon,  and  with  the  beak,  projxir- 
totlj  with  the  sikc  of  Iwdy,  a  little  (viz.  by  -01  of  an  inch)  longer. 
kfeathers, especially  on  the  wing-ooverta,  have  their  pointBcnricil 
■Knls  or  back- wards. 

l«b-r«Kr  J  If.    Xuifh  (Pigeons  ccxiuiUeBj.    These  elegant  birds  are 

kDer  than  the  rock-pigeon.    The  beak  is  actually  I'l,  and  propor- 

liltr  with  the  size  of  tho  boily  -1  of  an  inch  shorter  than  in  the 

k-pigcoDs,  altlioagh  of  the  same  thickticsa    In  young  birds  the 

■■  liBon  the  tarsi  and  toes  are  generally  of  aleaden-btaek  colour; 

'  ii.4  is  a  remarkable  character  (though  observed  in  a  lesser 

in  Borac  other  breeds),  as  the  colour  of  the  legs  iu  the  adult 

■  subject  to  very  tittle  variation  in  any  breed.    I  have  on  two 

:!■•/•  acatwiae  counted  thirteen  or  fourteen  feathers  in  the  lail; 

^kL'wiee  oocurs  in  the  barely  distinct  brood  called  Helmets. 

ire  symmetrically  coloured,  with  the  head,  primary  wing- 

..  i>.  tail,  and  tail-coverts  of  the  same  colour,  namely,  black  or 

,,  .iiid  with  the  rent  of  the  body  white.    This  breed  has  retained 

I  sauo  cbunctur  Nuce  AldroTsndi  wrote  in  IGOO.    I  have  received 

n  Madna  almoat  similarly  coloured  birds. 

iuh-ract  J  y.     Sj-otn  (die  Blaeslauben ;  pigeons  heort^s).— These 

Hi 
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biids  «re  a  very  Uttlc  kruxx  than  the  rwk-picertu,  with  t) 
tjsce  niuller  in  all  its  dimenBioaB,  and  wiui  the  fuet  i 
smaller.    Thej  are  liyionietricall;  coluDrt<il,  viUi  a  qx. 
fbr«haid,  «ith  the  tail  and  tail-comts  of  the  fame  etAwa,  tt 
of  the  boif  being  white.    This  breed  existed  in  1C76 ;°  and  to 
Moore  remarks  that  the  j  tveed  traljr.  as  is  the  case  at  the  pnM 
Sub-raa  F.     Hirnlloun.—Tht:^  birds,  as  measnred  fmmtij 
of  wing,  or  from  the  end  of  the  beak  to  the  end  of  the  lj 
in  Bize  tbe  rock-pigeon ;  but  their  bodies   are  mach  Ic 
their  feet  and  le^  are  likewise  nnaticr.    The  beak  is  of 
same  lei^th,  but  ratber  ttligbter.    Alti^thor  thdr  gm 
ance  is  coosideiably  different  from  that  of  the  rock-pigi 
heads  and  wings  are  of  the  saroo  colour,  the  rest  of  the  H 
while.    Thuir  flight  is  said  to  be  pecnliar.    This  seema 
modem  breed,  which,  however,  originated  before  thu  year  11 
Germany,  for  it  is  described  by  Bcchstein, 

Besides  the  seTeral  breeds  now  described,  thrT«or  ftinr  ctb«r< 
distinct  kinds  existed  lst«1y,  or  perhaps  still  exist,  in  Omrunji 
France.    Firetly,  the  Karmeliten,  or  carme  pigeon,  which  It 
not  seen ;  it  is  described  as  of  small  size,  with  Tcry  short '  ~ 
with  an  extremely  short  beak.    Secondly,  the  Pinniktn, 
now  extinct  in  England.    It  had,  aeconlint;  to  Moore's^ 
pnblished  in  1735.  a  tnft  of  feathers  on  the  hinder  ptirt 
which  mn  down  its  buck  not  nnlifco  a  horsea  mane.    " 
Mklaciotts  it  rises  over  the  hen  nnd  tnms  ronnd  three  oi 
flapping  its  wings,  then  reverses  and  tnms  as  many  tim«s  (lie  < 
way,"    The  Tumor,  on   the  other  hand,  when  it  "  pliijs  f 
female,  turns  only  one  way."    Whether  these  extntordiMiy 
menis  may  be  trusted  1   know  not ;  but  the  inhcritaa 
habit  may  bo  believeil,  after  wliat  we  have  seen  with  | 
the  Ground-tumbler  of  India.    MM.  Boifard  and  Corh  " 
pigeon  "  which  has  the  sin^'ular  habit  of  sailing  for  a 
time  throngh  the  air,  without  flapping  its  wings,  like  a 
The  oonfuaion  is  inextricable,  ttQai  the  time  of  Aldrorandi  _  -^ 
to  tfao  present  day,  in  the  accounts  pnblished  of  the  DiMJ 
Smitert,  Finnikius,  Turners.  Ciaf|ner',  &o.,  which  are  all  MM 
able  from  their  manner  of  flight.    Mr.  Brent  informs  lue  thd 
has  seen  one  of  tliese  breeds  in  Germany  with  its  wing-bitf' 
iiyured  from  lia»ing  been  bo  often  struck  tc^tlicr  but  he  rfid^ 
^ee  it  flying.    An  old  stnSed  specimen  of  a  Finnikin  in  the  M 
Musonm  presents  no  well-marked  character.    Thirdly,  a  uifl 
nigoon  with  a  forked  tail  is  mentioned  in  some  treatises;  ani 
Uechsttiin*"  briefly  describee  and  figures  this  bird,  with  a  tail.  ' 


"  Willughl'j's'Omilhrilngj.'udiUil  **  i'igmii   pstta     iiloogtiu. 

hv  lUy.  PiCHiu,'  tse.,  n.  165. 

»  J.«,  E..UnV  Hitiun  (If'^    ' 
Uvvtt,  p.  9IS. 
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pletely  the  Btmcture  of  that  of  the  house-swallow,"  it  miiHt  once 

B  eij«t«l,  for  Bechstein  was  far  too  good  a  naturalist  to  have 

bunded  any  diatmct  species  with  the  domestic  pigeon.    Lastly, 

"~'-»ordinfti7  pigeon  imported  from  Bclguim  hits  lately  been 

d  at  the  Philoperisleron  Society  in  Loudou,"  which  "  con- 

e  colour  of  an  archangel  with  the  head  of  no  owl  or  liarb, 

int  strikiDg  pecatiarity  tfing  the  extraontlnary  length  of  the 

nd  wing-feathers,  the  latter  crossing  beyond  the  tail,  and  giring 

0  bird  the  appcaranee  of  a  gipuitio  swift  (Cvpselus),  or  long- 

il  liawk."    Mr.  Tegetmeicr  inlbmis  mo  that  this  bird  weighed 

}  oimcee,  but  in  length  waa  151  inches  from  tip  to  beak 

..  I  of  tail,  and  321  ini'hcs  from  tip  to  tip  of  wing;  now  the 

L  rock-pigeon  weighs  14J  ounces,  and  measures  from  tip  to 

J  end  of  tail  15  inches,  and  firom  tip  to  tip  of  wing  only  20} 


I  bave  now  described  all  the  domestic  pigeons  known  to 
"*».  and  have  addeil  a  few  others  on  reliable  authority.  I 
^uivp  classed  them  under  four  Groups,  in  order  to  mark  their 
•OiiLi*!.-  :iud  degrees  of  difference;  but  the  third  group  ia 
^^ii  I  il,  The  kinds  examined  by  me  form  eleven  races, 
*!i  .■iilude  Bevcralaub-raceH;  and  even  these  latter  present 
di;-.  ,,  ;.  iH  that  would  certainly  have  been  thought  of  specific 
■*aii;  .;  r.liBiirved  in  a  state  of  nature.  The  sub-racea  like- 
I'.ludo  many  strictly  inherited  Tarietics ;  so  that 
L^tliur  there  must  exist,  as  previously  remarked,  above 
I  kinds  which  can  be  distinguished,  though  generally  by 
1  of  extremely  slight  ini]R)rtanca  Many  of  the 
I  of  the  Colnmbidffi,  admitted  by  ornithologists,  do  not 
T  m  any  great  degree  from  each  other ;  taking  this  intfl 
n^cration,  there  can  bo  no  doubt  that  several  of  the  most 
igly  characterised  domestic  forms,  if  found  wild,  would 
)  been  placed  in  at  least  five  new  genera.  Thus  a  new 
I  wonld  have  been  formed  for  the  reception  of  the 
1  English  Pouter :  a  second  genua  for  GArriors  and 
;  Mid  this  would  have  been  a  wide  or  comprehensive 
BiH,  for  it  would  have  admitted  coitinion  Spanish  Bunts 
mt  any  wattle,  short  beaked  Bunts  like  the  Tronfn,  and 
nproved  English  Carrier :  a  thiixl  genus  would  have 
1  fomtdl  for  the  Barb :  a  fourth  for  the  Fantail :  and 
■tly,  ft  fifth  for  the  sliort  beaked,  not-wattled  pigeons,  suoh 


».  W.  B.  Trgclmdei, 
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as   Twrbits  and  short-faoeil  Tumblers,      The  i 
meetic  fomiB  might  huve  been  inclndnl  ,r 
with  the  wild  rock-jiigeoii. 

Individual  Variability ;  varialitmt  of  a  remarialjl$M 

The  difforcncca  which  wo  have  ae  yet  tonaideredtj 
tertetic  of  diatiiict  breeds ;  \mt  there  are  other  ( 
either  confined  to  individual  birds,  ur  often  i 
certain  breeds  but  not  characteristio  of  them, 
vidua]  differences  are  of  importanw.  as  they  might  a 
cases  bo  seourcd  and  accumulated  by  man's  [lower  of  sel 
and  thus  an  existing  breed  might  l>e  greatly  modiflc 
new  one  formed.  Fanciers  notice  and  select  only  those 
differences  which  are  externally  visible;  lint  the 
organisation  is  so  tied  together  by  correlation  of  g 
that  a  change  in  one  part  is  frequently  accompanied  hi 
changes.  For  our  purpose,  modificatious  of  all  kin 
equally  important,  and  if  affecting  a  part  which  do 
oomnionly  vary,  are  of  more  importunoe  tlian  a  inodif 
in  fome  conspicuous  part.  At  the  present  day  any 
deviation  of  charactor  in  a  well-established  breeil  is  n 
HS  a  blemish ;  but  it  by  no  means  follows  that  nt  an 
period,  before  well-nkarked  breeds  had  been  forood 
deviations  would  have  been  rejected;  on  tJie  oontmj 
would  have  been  eagerly  proserve^l  as  prosentiog  a  lU 
and  would  then  have  been  slowly  augmented,  aaweahfti 
after  more  clearly  see,  by  the  proooss  of  unconscious  ael 

I  have  mode  numerous  meosurementB  of  tho  various  parti 
body  in  the  several  breeds,  and  have  hardly  ever  found  tha 
the  same  in  birds  of  the  same  breed, — tho  differences  being 
than  we  cammonlj'  meet  with  in  wild  species  witliia  Uk 
district.  To  lie^n  with  the  primary  feathers  of  the  wing  ui 
but  I  must  first  mention,  us  some  readers  nin,v  not  be  awsre 
fact  that  the  nuralwr  of  the  primary  wing  and  tail-feathers 
birds  is  generally  constant,  and  cfaamctcriiies,  not  only  whole 
but  even  whole  families.  When  the  tnil-foathcrs  an  on 
numerous,  as  for  joRlanee  in  the  swau,  they  are  apt  to  be  i 
in  number;  Uutthis  does  not  apply  l«  the  several  species  slid 
of  the  Columbidte,  which  never  (as  far  as  I  can  hear)  have  1e 
twelve  or  more  than  sixteen  tail-feathers;  and  tlivee  nunibf 
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Jtber  win  frran  fooiteei  ki  fartj-t«CL    Ib  two  jtiaag  b 
■me  nan  I  coanted  twatty-two  mad  t^ty-»mB  timik 
!.•»  TOT  liKfafe  to  hare  additiml  MB-te^m,  ud  1  k_  _ 
bHTcntl  MnBOM  feartea  or  AOms  ■■  Bi7  (MTB  lank.    He 
li ft  wedBMB, «g«iiiMd  I9 Mr. TMnO,  with  MTiBligB  ta^ 
fc    I  luul  *  Xbb  with  tbirteoi,  kad  aaotbei  with  faita—  J 
Inn ;  and  in  »  Hdmct,  a  bncd  taiclr  iliHiiniMlMr  ~ 

SI  hkTB  ootuited  fiaeea,  and  hara  hwd  of  aUi__ 
On  the  other  haod,  Mr.  ft«9A  poMHwd  ■  Dn^n.  whklt 
ito  whole  life  iwTer  had  BKoe  than  ten  laiT  fianiiii,  aad  oi 
Pngons,  de«oetulcd  firan  Mt.  Btoin,  had  CMfr  titim.  _ 
im  a  Paid-bead  Inmbler  with  mtj  tot;  aad  Ur.  BnM 
(^r  -  Tnroblet  with  the  aaBe  nmbtr,  but  amoOMx  witk 
9  tail^eatbeTB.  Two  of  theae  bM»  TvaUoa,  bnd  hj  Mb 
IIMre  KRiarkaUe,— OM  ban  hang  the  two  eeBUal  taO- 
f  k  little  diTeigNit,  and  the  otber  ben  haviag  the  two  outer 
|l0D«er  by  Ihiee-ei^ths  of  an  iaeb  Umb  the  athen ;  to  thai 
[iwiim  the  tail  exhibited  a  leiid«7,  fa«t  m.  diSerenl  waya,  ta 
I  Jbrked.  And  ttiir  aboas  ■>  hov  a  «««)Io>«-taiIcd  brad. 
k  dcaciUied  bj  Beehah^  Buight  have  been  lotved  faf  catefid 


inlbe 
oat.  ia  ahntys  stne  or  tea.    In  tba 
ten ;  bnt  I  bave  aeea  bo  lew  than  ei^  ebort-heed 
with  onl;  nine  primaria,  aad  (he  wajuimoe  of  t' ' 
bBs  Ijeen  notined  by  fancim,  owing  to  ten  primariea 
-  '  or  beiog  ime  of  tbe  pointi  in  gbort-boed  Baldhead- 

Mr.  Binit,  however,  ud  an  Air-Tmnbier  (not  abort- 

Mlicb  bad  in  both  wingi  devcn  primaiiee.  Mr.  Corker,  the 
llneder  of  prize  Carrieis,  aaeBtes  me  that  eotne  of  his  Urds 
inn  primariea  in  both  win^  I  have  Been  eleven  in  one 
llwo  Fonlere.  I  Itave  been  aamred  by  three  Cmdere  that 
M  Men  twelve  in  Scanderoons;  bat  u  NeaiDeister  aaerti 
■be  allied  Florence  Kimt  the  middle  flieht'feether  ie  oftm 
nr  nmnber  twelve  mav  have  been  caoKa  by  two  of  the  ten 
jiihavingeaehtvoalisfu  to  a  Bingle  feather.  The  woondary 
Hhera  are  difficult  to  cotint,  but  the  cnmber  seeme  to  vaij 
Mve  lo  firioen.  The  leo^h  of  the  wihk  and  tail  relatively 
ftody.  and  of  the  wings  to  the  tail,  certainly  varies;  I  have 
f  DOltced  tluE  in  Jacobins.    In  Mr-  Bull's  magnificent  ool- 


K'vD  mr  rOrdn  da  Pi-  Cctopiftei,  vhicb  tn  warlr  >lli«d  to 

L  AmMfarU  ('  Compta  each  other,  oat  ahould  hare  fDOrtmi 

18S4-SS.     Ur.    Bljlh,  in  tail  futb^n.   whiU    the    ochrr,   thr 

Kal.  HiiL,'  n>l.  lii..  1MT,  puvuigtr  plflvon  of  Xonk  Amfvica. 

~'ma,  ■■  a  nrf  «iDipiUr  ghtmlil  pmHH  bat  the  uubI  numbrt 

•f  tb*  Iwo   ipccict    of  — twtlit." 
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tection  of  Poul«FS,  tfae  wings  tad  tail  Taried  greatly  in  length: 
were  Gometiiiies  eo  mnch  Ungated  that  the  binls  coniil  bwll;  I 
npright.    la  the  relatiTe  length  of  the  few  litst  primBrimli 
ooaerred  oal j  a  slight  degree  of  Tariability.    Mr.  Brent  informt  i 
I  ttiat  he  has  obeerred  the  riiape  of  the  first  feather 
W  idigbtly.    Bnt  the  Tariation  iq  these  latter  points  is  estTemelji 
I   eompued  with  the  diSereooes  which  ma; be  obserred  in  thenilc 
species  of  the  Colombidte. 

In  the  beak  I  have  seen  very  coDHiderable  diSereocca  is  _ 
the  same  breed,  as  in  fsrefull;  bred  Jacobins  and  TrampeteK.  _ 
Oarriera  there  is  often  a  conspicnons  difierenoe  in  the  d^rai 
attenuation  and  carvatore  of  the  beak.  So  it  is  indeed  in  "' 
breeds :  thus  I  had  two  strains  of  black  Barbs,  which  en 
differed  in  the  curratureof  the  upper  mandible.  Inwidthof] 
I  have  found  a  great  difference  in  two  Swallows.  In  ~ 
first-mtc  merit  I  have  seen  some  birds  with  much  longer 
necks  than  in  others.  Other  anakigoos  factn  could  be  giren. 
hare  seen  that  the  oil-gland  is  aborted  in  all  F^ntaila  (irith 
exception  of  the  anb-race  from  Java),  and,  I  ma;  add,  bo  hcndU 
is  this  tendency  to  abortion,  that  some,  althongh  not  all,  of 
mongrels  which  I  reared  from  the  Faintail  and  I'out«r  had  BOi 
gland ;  in  one  Swallow  out  of  man;  which  I  have  examined,  tali 
two  Nuna,  there  was  do  oil-gland. 

The  Qiirober  of  the  scatellas  on  the  toes  often  varies  in  the  ■ 
breed,  and  sometimes  even  diffeTS  on  the  two  feet  of  the  »ii»il 
Tidual ;  the  Shetland  rock-pigeon  has  fifteen  on  the  middle,  OJi 
on  the  hinder  toej  whereas  I  have  seen  a  Kunt  with  sixieenml 
middle  and  eight  od  the  bind  toe :  and  a  short-fiiced  Tnmblet « 
odI;  twelve  and  five  on  these  same  toes.    The  rock-pigeon  fall 
sensible  amount  of  skin  between  its  toes;  but  I  posseraed  a  Q 
and  a  Nun  with  the  skin  extending  foraspoceof  aqturterof 
inch  from  the  fork,  between  the  two  innrr  toes.    On  the  other  fan 
as  will  hereafter  be  more  fully  shown,  pigeons  with  Ibathend  I 
very  generally  have  the  bases  of  their  ovter  toes  oonnocted  la  A 
1  had  a  red  Tumbler,  which  had  a  coo  unlike  that  of  its  bDU 
approaching  in  tone  to  that  of  the  Langber :  this  bird  had  tlM  h ' 
to  a  degree  which  I  never  saw  equalled  in  any  other  pigeoD,  of  i 
walking  with  its  wings  raised  and  arched  in  an  elegant  mamM. 
need  say  nothing  on  the  great  variability,  in  almost  every  brML 
size  of  body,  in  colour,  in  the  feathering  of  the  feet,  uid  in  j 
featberson  the  backof  the  head  being  reversed.  Bat  I  maymenf'' 
a  remarkable  Tumbior*'  exhibited  at  the  Crystal  Palace,  wbtdi'.. 
an  irregular  crest  of  feathers  on  its  head,  somewhat  like  the  toft* 
the  bead  of  the  Polish  fowl.    Mr.  Bult  reared  a  hen  Jacobin  itt" 
the  feathers  on  the  thigh  so  long  as  to  reach  the  ground,  and  ■  «^' 
having,  but  in  a  lesser  degree,  the  same  peculiarity :  from  thael** 
birds  he  bred  others  siinilarly  choractensed,  which  were  eiHlH 


*'  l>eKrib(ril  (nd  figarud  in 
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Hie  Philoperistoron  Soc.  I  hred  «  mongrel  pigeon  which  had 
iv-us  feathers,  and  the  wing  and  tail-fe&tbers  so  short  uid  iniper- 

I  [imt  tlie  biid  could  not  fl;  oven  a  foot  in  height. 

There  ape  many  singular  and  inherited  i)eculiaritieB  in  the 
.mngK  »f  [ligoonB:  thus  Alinoud-Tuniblers  do  not  acquire 
IT  [wrfoct  mottled  feathers  until  they  have  moulted  three 

*  >iir  times:  the  Eit«  Tumbler  ia  at  first  brindled  black 
.■!••!  ivith  a  barred  apj>t'jirance,  but  when  "it  throws  ita 

■  fi-Kthers  it  becomes  atmust  lilttcV,  generally  with  a  bluish 
I.  iiTid  a  reddish  colour  on  the  iunor  webs  of  the  primary 

II  jr- feathers." "  Neumeister  describee  a  breed  of  a  black 
uur  with  white  bars  on  the  wing  and  a  white  crcscent- 
ijK'^l  mark  on  the  breast ;  theee  marks  are  generally  rusty- 
I  ln-furo  the  first  moult,  but  after  the  third  or  fourth  moult 

y  unik-rgo  a  change ;  the  wiug-foathers  and  the  crown  of 

'  bi^a<!  likewise  then  bocoroo  white  or  grey."" 

[t  ia  nn  important  fact,  and  I  believe  there  ia  hardly  an 

Xptioa  to  the  rule,  that  the  especial  characters  for  which 

rh  breed  is  valued  are  eminently  variable :  thus,  in  the 

iii.'iil,  the  uumber  and  directiou  of  the  tail-feathers,  the 

i.i^X"  cf  the  body,  and  the  degree  of  trembling  are  all 

\y  variablu  pointtt;  in  Pouters,  the  degree  to  which  they 

' .  riud  tlio  shape  of  their  inflated  crops ;  in  the  Carrier, 

:<'rigth,  norrowuess,  and  curvature  of  the  beak,  and  the 

iiit  of  wattle  ;  in  Short-faood  Tumblers,  the  shortness  of 

I'.'ak,    the    prominence  of  the    forehead,    and    general 

mage,"  and  in  the  Almond -Tumbler  the  colour    of  the 

nmage:    in  common  Tumblers,  ths  manner  of  tumbling; 

the  Barb,  the  breadth  and  shortness  of  the  beak  and  the 

KFUnt  of  eye-wattle  ;  in  Itunts,  the  size  of  body ;  in  Turbits 

t  frill ;    and  lastly  in  Trumpeters,  the  cooing,  as  well  as 

B  «iae  of  the  tuft  of  feathere  over  the  nostrils.     These. 

liii^h  are  the  distinctive  and  selected  characters  of  the  several 

•  i',  arw  all  eminently  variable. 

i  *n  n    is    another  interesting   fact   with   rosiwet   to  the 

■  '  Ih»  Pigwn  Book,' Ly  Mr.  D.  P.  ••  •  A  Trfnli.ton  Ih«  AlinoaJ-Tmn- 
"al,  1859.  p.  <1.  bl«.  bv  J.  W.  Ufa,  1B.-.3,  p,  8,  .t 
" 'IHi  ■Uarhllsigr  Tinbo.       [>u       piuim. 

«",(«.,' i.«I,Ub.  i,  Hg.  4, 
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oharact^re  of  tho  several  breeds,  namely,  that  theyl 
most  Btrunglj"  displayed  in  the  mdlo  bird.     In  Cam' 
tho  m»1cs  and  females  are  exhibited  in  separate  | 
wattle  is  plainly  Been  to  to  i 
males,  though  I  have  seen  a  hen  Carrier  belongi 
Haynes  heavily  wattled.     Mr.  Tegetmeier  infomU'fl 
in  twenty  Barbs  in  Mr,  P.  H,  Jones's  possession,  % 
had  generally  tho  largest  eye-wattles;   Mr.  Esqid 
believes  in  this  rule,  but  Mr.  H.  Weir,  a  first-n 
entertains  some  doubt  on  the  subject,     llale  Pouters  a 
their  crops  to  a  much  greater  size  thau  do  the  feioii 
have,  however,  seen  a  hen  in  the  possession  of  Mr. 
which  pouted  excellently  ;  but  this  is  an  nnusual  circii 
Mr.  Harrison   \\  eir,  a  succchsfiil  breeder  of  priso' 
informs  me  that  his  male  birds  often  have  a  groatc 
of  tail-feathers  than  tlie  females.     Mr.  Eiiton  n 
if  a  cock  and  ben  Tumbler  were  of  equal  merit.  th« 
be  worth  double  the  money ;  and  as  pii-eans  alwftj 
that  au  equal  number  of  both  sexes  is  necessary 
duotion.  this  seems  to  show  that  high  merit  is  ra 
female  than  in  the  male.     In  the  development  of  ti 
Turbits,  of  the  hood  in  Jacobins,  of  the  tuft  in  Tl 
of  tumbling  in  Tumblers,  there  is  no  difference  b« 
male«  and  females.     I  may  here  add  a  rather  diS 
namely,  tho  existence  in  France  ^  of  a  wine-cxiloun 
of  the  Pouter,  iu  which  the  male  is  generally  oheq^ 
black,  whilst  the  female  is  noi'er  so  chequered.     ] 
also   remarks^*    tltat   in  certain  light-col our«d  [ 
males  have  their  feathers  striated  with  black,  and  1 
increase  iu  size  at  each  moult,  so  that  tho  male  1 
becomes  spotted  with  black.     With  Carriers,  the  v 

"  A  Trestis*,  kc,  p.  10. 

"  Boitwd  Mvi  Corbie, '  Les  Pigsnnt," 
be,  ie:i4,  tk  1T3. 

■•  ■  U  Plgoon  VoyKgsnr  Belgs,' 
1865,  p.  87.  1  hiive  gWm  in  my 
'DoMDl  of  Hmi"  («h  edit.  p.  4eil) 

of  Mr.  T«eDtnioicT.  of  silviir-culour«d 
(i,  e.    Tury    pals    blue)    birils    being 


OSTEOLOOIAL   DIFFEHENCES.  171 

1  the  bea^  and  round  the  cvok,  and  witli  Barlis  tJiat  roond 
le  eyee,  goes  on  increaBing  with  ago,  Tliifl  auj^mentation 
r  character  with  advancing  ago,  and  more  ea|«ciaily  tho 
UKaviice  between  the  lualcs  and  females  in  tho  ahove- 
lentinned  several  rcapecta,  are  remarkable  facta,  for  there 
IK>  senaible  differenoo  at  any  ago  between  tlie  two  Boxes 

F  aboriginal  ronk-pigeon ;  and  not  often  any  strongly 
difittrenoo  thrtnighout  the  family  of  the  ColumbidiB,^' 
Oflcolfigical  Cliaraelerg. 
In  tho  skeletons  of  the  various  breeds  there  is  muoli  varia- 
Uty :  and  thongh  certain  differences  occur  frequently,  and 
hers  rarely,  in  certain  breeds,  yet  none  can  bo  said  to  be 
jonlntely  characteriatio  of  any  breed.  Considering  that 
rmigly- marked  domestic  races  have  V)een  formed  chiefly  by 
Ui's  ecWtion,  we  ought  not  to  expect  to  find  great  and 
natoDt  difforenoes  in  the  skeleton  ;  for  fanciers  neither  see, 
MT  do  thoy  care  for,  modifications  of  structure  in  the  internal 
■new^vrk.  Nor  ongbtwe  to  expect  changes  in  the  skeletons 
Dm  changed  habits  of  life ;  as  every  facility  is  givt'n  to  tho 
<mt  distinct  breeils  to  follow  ihe  same  habit-s,  and  tho  nmcli 
odifiod  races  are  never  allowed  to  wander  abroad  and 
[Dcmre  tlieir  own  food  in  various  ways.  Moreover,  I  find, 
I  comparing  the  skeletons  of  Coluiaba  livia,  amaa,  palnttibus, 
id  hiiiur.  which  are  ranked  by  all  systematista  in  two  or 
tne  distinct  thongh  allied  genera,  that  the  differences  are 
ttiOTnely  slight,  certainly  less  than  Ijetweon  tho  skeletfliia 
r  Miinu  of  the  most  distinct  domestic  breciis.  How  far  tho 
Meton  uf  the  wild  rock-pigeon  is  constjint  I  have  had  no 
wauK  of  jndging,  as  1  have  examined  only  two. 

.sk-ll. — The  individual  bones,  cspeciallj  those  at  the  base,  do  not 
liftif  in  sliupe.  JJut  the  whole  aknll,  in  its  proportions,  outline, 
bJ  reUtJTe  direction  of  the  bones,  differs  greatly  in  gome  of  t)io 
Wj^  *B  may  be  soon  by  comparing  the  figures  of  (a)  the  wild 

^Rn«r  A.  Krwton  (-Proc.  Ziuloc;.  familf  aftheTreronidietheHiiHonm 

pP'tWa.  p.  TI6)  nmarlct  that  tin  differ    coiuidanbi}-    in    culour.      S*a 

B»i  an  ipcdea  irhich  preuat  any  also  ud  wio*t  clilTutencct  id  IbvCoInni- 

*nut>UewiiMlduti[icliDD;butMr.  hid*.  Guul.l,  'Handbook  tn  bhs  BinU 

" tUw  inrorm*  me,  that  in  the  nub-  of  Austrilla,'  col.  ii.  pp.  106-1411. 
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rock-fiigecHi,  (b)  the  Shmt-EMwd  Tomblv,  (c)  the  Enelisb  C 
And  (o)  the  Bagsdottea  Cbniec  (of  Nenmeister),  all  dnvD 
nstnni  size  and  Tiewed  btenllf.    In  the  Carrier,  besida  thedl 


..p^f* 


gatioQ  of  tho  bones  of  tlie  face,  the  space  between  the  orbits  ii  p 

SDrtionally  &  little  narrower  than  in  the  rock-pitreon.  In  the  a^  1 
otten  tho  upper  mandible  is  remarkably  arched,  and  tho  prenwi^  I 
lar;  bones  are  proportionally  broader.    In.  the  Short-faced  TomblA^ 
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I  18  more  Rlobnlar:  all  the  bcmeBof  the  (ace  are  mneb 
1,  and  the  front,  of  the  skull  and  demending  Jtami  bones  an 
i  pcrpeiidiiraiar ;  the  maxillo-jugal  arch  am  premaiillarT 
m  form  aa  aUnast  straight  line;  the  epaco  between  the  pto- 
icnt  edges  of  the  eye-orbits  is  depressed.  In  tfac  Barb  the  pn- 
[illary  bones  ttre  mnch  shortened,  and  their  anlerior  portion  ia 
?k&r  than  in  the  rock-pigeon,  as  is  the  lower  part  of  the  vamd 
le.  In  two  Nnns  the  ascending  branches  of  the  premaxillariM, 
3  their  tips,  werG  eometrhat  attenosted,  and  in  these  birds,  as 
1  as  in  Ruue  others,  for  instani?e  in  the  Spot,  the  occipital  crest 
t  the  foramen  was  considerablj  more  piDmiooit  than  in  the 
k-pigeon. 

n  tl^  lower  jaw,  the  articnlar  rarbce  is  proportionabi;  smaller 
nany  breeds  than  in  the  rock-pigeon ;  and  the  vertical  diameter. 


ieniAr  ehorter. 

'cof  the  ^wa,  owing  to  natritions  food  baring  been  given  during 
kniR  renod  to  all  highly  improved  pigeons?  In  Runts,  Carriers, 
"I  Barbs  (nnd  in  a  leaser  degree  in  Bevernl  breeds),  the  whole  Bide 
Ihi'  JK«  near  the  articular  end  is  l)ent  inwards  in  a  highlf  re- 
ubkMc  manner;  and  the  superior  nwrgin  of  the  ramus,  beyond 
I'  miildle,  ia  refleied  in  an  equally  remarkabto  manner,  as  may  be 
m  in  the  accompanying  figures,  in  comparison  vith  the  jaw  of 
t  twk-nifnxin.  This  refleclion  of  the  upper  margin  of  the  lower 
r  is  pUinly  conne(;ted  with  the  singularly  wide  pipe  of  tho 
~"^  M  line  I«cn  dcBcribcd  in  Bnnts,  Carriers,  and  Barbs.  The 
n  is  well  shown  in  fig.  2ti  of  the  head  of  a  Runt  seen  from 
hero  a  wide  open  spac«  may  be  observed  on  each  side, 
n  the  edges  of  the  lower  jaw  and  of  the  premaxillary  bones. 


Damme  nGB>5s: 


Ita.  N.— akaU  si  RnaL  m 
DVA  ■bwr,  of  naianl  «iv. 


cnmttnni  of  the  disul  b 
the  kiirer  jav  ftl«o  differs  to  i 
ordiiMr;  d«¥Tec  in  some  bieeds.  fts  nutf  M 
Geen  in  the  dnwings  (fig.  a)  of  tberatr 
pigeon,  (b)  of  the  Short-fuL-n]  Timbli 

,j  aniii  BM  (c)  of  the  BagBdotteD  Canifr  of  Sm 

tA  tv  dwui  pvtun  !<  ibe  meieter.    In  sonw  Bants  the  8TtDid];ni  ■ 

''^"*''  the  lower  jaw  is  rcmarkahly  solid.    Nolr 

wonld  resdily  ha»e   heliered  that  jaws  differing  in  the  BeW 

aboTe-fipecified  points  eo  greatly  conld  Iuto  belonged  ta  the  a 

I'f^lrhnr.—kW  the  breeds  have  to-elre  cervical  Tertehue.**    --, 
in  a  Busxomb  Currier  from  India  the  twelfth  vertebra  nuricd^ 
wniit]  rib,  a  qnart^r  of  on  inch  in  length,  with  n  ptalMt  d 
artjcniation. 

The  d<TK^  mrlehrtt  arc  alwayseight.  In  the  rock-pigrao  iBI 
eight  bear  ribft ;  the  eight  rib  being  Ter>-  thin,  and  the  sermftf 
having  no  proces*.  In  Ponters  all  the  ribs  are  extreme);  bnad,  1 
eight  bear  ribe;  the  eighth  rib  being  verv  thin  and  the  aeTwftI 
having  no  process.  In  Fontcrx  ull  the  rioe  are  estreinelf  lacadlB 
and,  in  three  out  of  four  skeletons  examined  by  me,  the  eigbtli  n^ 
was  twice  or  even  thrice  as  brood  as  in  the  rock-pigeon ;  utd  9 


ticDRM  therillTcrrnl 


e   that   1 


yv  de.       fe 


.  diffL-ri 


follow  In  Ihu  respect  dif- 


:^n>  in   tta*  camparu»n  of  iH  tl 
elclona,    this,    I    hope,    will     • 
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r  hnd  distinct  processes.    In  many  breeds  there  are 

rifas,  aa  in   ecven  out  of  ei^ht  Kkeletons  of  varioiM 

)d  iu  serenil  ski^letuns  of  Fantuiln,  Tarbits  bdiI  Nnns. 

iluxo  hieeds  the  Eleventh  ptur  vns  Tcr?  Bnuill,  nod  van 

proncsGes,  in  which  respect  it  differed  from  tbi:  eamc 

R>ck-pJge(iD.    In  one  Tumbler,  and  in  tlio  BnwMnh 

n  tbe  sixth  pair  had  no  prr>ce«e.    The  bypapophyHiN  of 

donal  Tert«brs  varies   much  in  derelopment ;   being 

(ae  in  eeTeral,  but  not  all  TumblenO  nearly  ae  ptomineut 

tbe  third    dorsal  Tertebra;  and  the  two  bypapc^hyiMi 

lud  to  form  an  oeetfied  arch.     The  devutopment  of  the 

led  hj  tbe  b;p8po])h;8es  of  the  tliird  and  fonrth  dona! 

aUo  varies  conaidembl}',  us  does  the  size  of  the  bTpapo- 

Of  the  fifth  vertebra. 

Xtfck-pigeon  has  twelve  »amii  vcrUfmt;  but  these  Tary  in 
r,  relfttive  size,  and  diittinctneGB,  in  the  different  breedit.  In 
I,  with  their  elon^ted  bodies,  there  are  thirteen  or  ervi^ 
and,  OS  we  fihall  immediately  see,  an  additioiial  number 
I  vcrtebtK.  1b  Runts  and  Carriers  there  is  genemlly  the 
aombor,  namely  twelve;  hut  in  one  Bunt,  and  iutlie  buxAursh 
;  there  were  only  eleven.  In  Tumblers  tberearc  either  eluvun, 
iTtt,  or  thirteeD  sacral  vertebne. 
ntdiil  prriebrv  are  seven  in  number  in  tbe  rock-pigcnn.  In 
.  which  have  their  toils  so  Inrgely  derelonid,  there  are 
nim-,  and  apparently  in  one  case  ten,  and  tney  are  a  litlje 
lan  in  the  rock-pigeon,  and  their  shape  varies  consi'lerably. 
&lao,  haveoight  or  itinecauda]  vertebrae  I  have  Keen  eight 
1  and  Jacobin.  Tumblers,  though  sneh  small  birds,  always 
normal  numberseven;  as  have  Carriers,  with onecxceplion, 
I  lliere  were  only  sii. 

wing  table  will  serve  as  a  summary,  and  will  hIiow  thu 
'kable  deviations  in  the  number  of  the  vertebra:  and  rilai 
have  obGerved : — 
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The  jvh-iii  differs  very  little  in  any  breed  The 
of  the  ilium,  howevei,  is  sometimes  a  little  more  eqi 
an  both  sides  than 
in  the  rock-pigeoD. 
The  iechitun  is  also 
frequently  rather 
more  elongated.  The 
obtiirator-notch  is 
sometimes,  as  in 
many  Tumblers,  less 
developed  than  in 
the  rock-pigeon.  The 
ridges  on  the  ilium 
arc  very  prominent 
in  most  Rmiis. 

In  the  bones  of  the 
extromities  I  conid 
detect  no  difference, 
eicept  in  their  pro- 
.  portional  lengtlis ; 
'  fur  inetADce,  the 
metatarsnn  in  a 
Pouter  was  1-65  inch,  and  in  a,  Short-fncod 
Tumbler  only  ■95  in  len(,'th ;  and  this  is  a 
(^ater  difference  than  would  naturally  follow 
from  their  differently-siireii  bodies;  but  long 
legs  in  the  Pouter,  and  small  feet  in  the 
Tumbler,  are  selected  points.  In  some 
Pouters  the  vapula  is  rather  straighter,  and 
in  some  Tumblers  it  is  straighter,  with  the 
apex  less  elongated,  than  in  the  rock-pigeon : 
in  the  woodcut,  fig.  2S,  the  scapulte  of  the 
rock-pigeon  (a),  and  of  n  short^faced  Tumbler 
(b),  are  given.  The  processes  at  the  summit 
of  the  eoraeoid,  which  receive  the  extremities 
oftliefurculum.formamore  perfect  cavity  in 
some  Tumblers  than  in  the  rock-pigeon :  in 
Pouters  these  processes  are  larger  and  dif- 
ferently shaped,  and  the  eilerior  angle  of 
the  extremity  of  the  coracoid,  which  is 
articulated  to  the  sternum,  is  sqiiarer. 

The  two  arms  of  the  fm-culun  in  Pouters 
divei^  less,  proportionally  to  their  length, 
than  in  the  rock-pigeon  ;  and  the  symphysis  „   „    _. 
is  mote  soUd  and  pointed.    In  Fantmls  tlio      5""Xf6 
degree  of  divci'gence  of  the  two  arms  varies      tiw.  Bm 
in  a  remarkable  manner.    In  fig.  29,  a  and    '^'"■ 
o  represent  the  furcnla  of  two  Fantails ;  and  it  will  bo  i 
divergence  in  B  is  rather  less  oven  than  in  the  forcnlom 
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tnall-Biied  Tnmbler  (*1,  wltereas  trje  iliTi-r^-:ii,^:  ir;  r  *-pial» 
a  roek-pigeoD,  or  in  tliti  Pcnti-r  ii'),  -.h<-'iiii}i  !h<r  hit-  r  t-  • 
Kger bird.'  The estremiti.'s of  ihi? fruoTiJ um.'nL,. r-. ^r; j:[jla-'jJ 
oomooids,  yarj  conMileruhiy  in  (iutl:r.e. 
IB  rtrrnvm  the  diRereDMe  in  form  are  fli^t.  except  ia  Uic 
d  onttine  of  tho  perfomtions,  which,  both  in  the  latger  wad 
1  breeds,  are  aometimes  smilL  Tbeae  pafantiaoa,  •)«>. 
_  mes  either  nauly  circalar,  or  elon^ted  m  it  <Aa>  Ibr 
ih  Cunen.  The  poeterior  pettontianm  oeeanomtBj  are  But 
e,  beii^  left  open  poeteriorij'.  The  mupnaJ  aprpliyiw 
;  the  Ulterior  perfomtioos  tuj  gmU?  ia  deraapmeoL 
(Tve  of  convciity  of  the  posterior  part  of  the  tt/enmm  di&n 
Wine  Goroetimes  slmoet  petfectljr  flat.  The  BMBobriam  ia 
jtoro  prominent  in  some  indiTidwh  than  in  othaa,  and  the 
mcdintel;  under  it  TMies  gnmUy  at  tixK. 
tiatim  of  Growlk.— By  thta  teem  I  mcu  that  the  wbol* 
Ation  is  so  connected,  that  when  one  part  variea,  other 
;  but  which  of  twooorrelatedrariatioDSOtigfattobe 
at  a«  the  cause  and  which  aa  the  eflect,  or  whether  both 
rum  some  common  campe.  we  can  seUom  or  nerer  tdL 
XI t  uf  interest  for  uit  i»  that,  when  fiuicien,  bf  the  o 
lelectiiiD  of  alight  variationa,  hare  largely  n 
ley  often  unintentionally  prodnce  other  i 
I.  the  Leak  ia  readily  acted  oa\iy» 
a  increiued  or  diminittlieil  lejigth,  the  1«agne  tiiavtaea 
'  '  t,  but  not  in  ilne  proportjun :  for.  in  a  Barb  and 
d  Tumbler,  both  of  which  hare  rerr  kbcirt  beaka,  tbu 
t  taking  the  rock-pigeon  aa  th«  atandard  of  oompariaon, 
roportionaUy  not  shortened  enongh.  whilat  in  two 
I  and  in  a  Runt  the  tongue,  proportionallr  with  the 
wti  not  lengthened  enough,  thus,  in  a  first-ntte  English 
in  which  the  beak  bum  the  tip  to  the  feathere<l  baae 
actly  thrice  aa  long  aa  in  a  liret-nite  Sh<trt-fac«d 
T,  the  tongue  was  only  a  little  more  than  twice  a« 
But  the  tongue  varies  in  length  imlependently  of  the 
thus  in  a  Carrier  K-ith  a  beak  1*2  inch  in  length,  the 
raa  -67  in  length :  whilst  in  a  Runt  which  equalled 
«r  in  l»igth  of  body  and  in  stretch  of  winga  fro^  J 
I,  tbe  beak  waa  '92  whilat  the  tongue  was  *' 
I  length,  so  that  the  tongue  waa  actually  longer  than 
r  with  ita  long  beak.  The  tongue  of  the  Runt 
>  vtwy  broad  at  llie  root.     Of  two  Rnnta,  one  had  ita 


178  DOMESTIC   PIOEONS: 

beak  louger  by  -23  of  an  inch,  wliilst  its  tongue  « 
by  '14  than  iu  the  other. 

With  tlio  increatiod  or  diminished  length  of  t 
length  uf  the  elit  fcirming  the  external  oriGco  of  the  nc 
variee,  bat  not  in  due  proportion,  for.  taking  the  rock-p 
as  the  etttndard,  the  orifice  in  a  Short-faced  Twuhler  wa 
shortened  in  due  proportion  with  its  very  short  heak. 
the  other  hand  (and  this  could  not  have  licen  anticip 
the  orifice  in  three  Euglieh  Carriora,  in  the  Baga^ 
Carrier,  and  in  a  Hunt  (jijgeon  cyynej,  watt  longer  by 
the  tenth  of  an  inch  than  would  follow-  from  tlie  leii^ 
the  beak  pr<iportionully  with  that  of  the  rock-pigwo 
one  Carrier  the  orifice  of  the  nostrils  was  thrice  as  long 
the  rock-pigeon,  though  in  body  and  length  of  beak  thi 
was  not  nearly  double  the  eize  of  the  rock-pigeon, 
greatly  increoBod  length  of  the  orifice  of  the  noetrils  SM 
stand  partly  iu  correlation  with  the  enlargement  0 
wattled  skiit  on  the  upper  mandible  and  over  the  not 
and  this  is  a  character  which  is  selected  by  fsncion 
again,  the  broad,  naked,  and  wattled  akin  round  the  e; 
Carriors  and  Barba  is  a  selected  chai  ueter ;  and  in  ol 
correlation  with  this,  the  eyelids,  meaanrcd  longitndi 
are  prujmrtiunally  more  than  double  the  length  of  thi 
the  rook-pigeon. 

The  great  difference  (eee  woodcut  No.  27)  in  the  cnn 
of  the  lower  jaw  in  the  rock-pigeon,  the  Tumbler,  and 
dotten  Carrier,  stands  in  obvious  relation  to  the  curvat 
the  upper  jaw,  and  moro  especially  to  the  angle  fono' 
tile  niaxillo-jugal  arch  with  the  prcmaxlUary  bones.  1 
Carriers,  Runts,  and  Barbs  the  singular  lefioxion  of  the 
margin  of  the  middle  part  of  the  lower  jaw  (see  wij 
No.  25j  is  not  strictly  correlated  with  the  width  or  diTei 
(as  may  l>e  clearly  seen  in  woodcut  No.  26)  of  the  promiOE 
lx)no8,  but  with  the  breadth  of  the  horny  and  soft  p  ^ 
upper  mandible,  which  are  always  overlapped  byO 
the  lower  mandible. 

In  Touters,  the  elongation  of  the  body  is  a  selec 
raoter,  and  the  ribs,  as  we  have  seen,  have  generally  b 
very  broad,  with  the  soven  th  imt  furnished  with  procc;we 


proiBiai 
seleoSS 


cnl  and  cnmial  iniliiiH  h 

te  atcmoot  li 


i  ■«  lta«lli  (Irt  Mt  m  «» 


on   tbe  grcMUr  balk  «f  tke  Wrma 

le  tmtidkl   ' 

ndoal  pnigTMB  of  nnatioB  tmA  m 

■wacmork  and  tbe  extov^  ib^e  rf  tka  Wdj  !«««  beM.  to 

"•■mtin  extent,  wodifad  ta  »  wgirhfcil  MadHK-. 

^  [thuugfa  the  wb^  ^td  taO  iflL»  vn?'  ia  knct^  ind^- 

:  ntlv  of  tmA  mho-,  it  k  anrafy  fomOie  to  ^(wU  tbtt 

gMiFrally  tend  to  hcwe   tJM^awd   v  Antf  pd   n 

i^t'od.     Tbk  is  wdl  Been  in  JMotna.  and  Mill  men 

V  in  Route,  hmdc  Tuietaes  trf"  wUii  ka«e  Anr  wisfp 

■-lil  'rf  great  lengtb.  iriukt  oOen  hsre  bitk  tot  ikert. 

is,  ttie  RonartaUn  In^tli  of  A»  tail  and  vin^ 

t  A  diaractcr  wUefa  is  intcnticnalljr  aelMted  bgr 

l&nciera  bare  bem  trrin^  Cv  oentarics,  ai  leaal 

^  ir  leoo.  to  inera«e  tbe  Itngtb  of  tbo  rerciwd 

ii.ni  iiii  the  neck,  so  that  the  bood  may  morv  a>aipl«tdy 

— '  thv  iKad;  aA«l  it  may  be  rospevted  tiut  the  tncroAscd 

■ii^lh  of  tlw  wing  and  tail-feathen  stand  in  ctnn^Ution  with 

d  kmgtfa  of  the  neck-feathers.  Short-fit(v«I  Tuniblen 

t  wings  in  n«arly  dne  proportion  with  ihv  redutieil 

r  tfa«ir  Uidies;    Imt  it  is  remvkable.  stvitig  that  the 

r  vf  the  primary  ning-feuthers  is  a  constant  dnimotcr 

riwMt  birds,  that  thww  TumblerB  generally  have  only  nino 

Patemi  of  ten  primaries.     I  havo  myself  observed  this  in 

bfal  tNnln;  and  the  Original  Coluinl-arian  Society"  reJuc«i) 

-Taudard  for  Bald-head  TumUerH  from  ten  to  nine  whit* 

I 'feathers,  thinking  it  unfair  that  a  bird  which  hitil  only 

I'l-uthere  should  be  disqualified  ftir  a  prixe  liecHUso  it  h«(t 

^  n  uihite  flight-feathem.     On  the  other  hiiiid,  in  CttrricrN 

Kimts,  which  have  large  bodiee  and  long  wings,  otcveu 

iry  ff«ther«  have  occasionally  been  observed. 

■    Ti  '^''tnieier  has  informed  me  of  a  oiirious  and  itioxpli- 

'-    ■■f  L-orrelation,  namely,  that  youug  pigciinii  of  all 

"ii  1  h  when  inatnre  become  white,  yellow,  iiilvor  (i.i,, 

c  blue),  or  dau'Colunred,  aro  born  ntnioHt.  ntikml ; 
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whereas  pigeons  of  other  coloiirs  nre  boni  well-clotbed 
down.  Mr.  Etiqiiilant,  however,  has  olieerved  that  y 
dun  Carriers  are  not  ho  bare  as  youug  dun  Barbe  and  TomUl 
Mr.  Tegetmeier  has  secu  two  young  birds  in  the  mow 
pi-wluced  from  differently  coloured  parent*,  which  Jil 
greatly  in  tiie  degree  to  which  thoy  were  at  firet  elotbdi  W 
down. 

I  have  oliserved  another  case  of  correlation  which  »1 1 
sight  appears  quit«  inexplicable,  but  on  which,  as  wp  « 
see  in  a  future  chapter,  eome  light  can  be  thrown  by  the 
of  homoltJgouB  parts  varying  in  the  same  manner.  The  O 
in,  that,  when  the  feet  are  much  feathered,  the  root*  uf 
feathers  are  connected  by  a  web  of  skin,  and  apjwrently  in  i 
relation  with  this  the  two  outer  toes  liccume  connected  & 
considerable  space  by  skin.  I  liave  olieerved  this  in  i 
many  specimens  of  Pouters,  Trumpeters,  Swallows,  BoUl 
tumblers  (likewise  observed  in  this  breed  by  Mr.  Breiit),i 
in  a  lesser  degree  iu  other  feather-footed  pigeons. 

The  feet  of  the  smaller  and  larger  breeds  arc  of  M 
much  smaller  or  larger  than  those  of  the  rock- jiigron ;  l 
the  scutellic  or  aoites  covering  the  toes  and  tani  hani 
only  decreased  or  increased  in  size,  but  likewise  in  nniBl 
To  give  a  single  instance,  1  have  counted  eight  scntellw  onl 
hind  too  of  a  Ihint,  and  only  five  on  that  of  a  Short-b 
Tiunbler.  With  birds  in  a  state  of  nature  the  number  of  I 
Bcuteltffi  on  the  feet  is  usually  a  constant  character.  1 
length  of  the  feet  and  the  length  of  the  beak  apptns 
stand  in  correlation;  but  as  disuse  apparently  hiui  atfedl 
the  size  of  the  feet,  this  case  may  come  under  the  fulloxil 
discussion. 

On  the  Effects  of  Diaute. — In  the  following  discussioD  oi 
relative  projiortionB  of  the  feet,  stenium,  furcnlum,  staj 
«id  wings,  J  may  premise,  in  order  to  give  some  confideDM' 
the  reader,  that  all  my  measurements  were  made  in  th 
manner,  and  that  they  wore  made  without  the  least  inl 
of  applying  them  to  the  follo-nnng  purpose. 

1  measured  most  of  the  birds  which  came  intomy  possessioD.fild 
the  fcatberud  boat  of  the  beak  (llic  length  of  beak  itfi«lf  Ixnng^ 
vsrlable)  to  the  end  of  the  tail,  and  to  the  oil-gland,  but  s> 
fwrtunately  (except  in  a  tew  coses)  not  to  ilie  mot  of  (be  tail;  1 


^■1 

^^M 

^H^H^ 
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d  eftch  bird  from  tfae  extreme  tip  to  tip  of  wing;  and  the 

1  the  tenniiial  folded  part  of  the  wing,  from  the  eitremity 

t  the  clawR,  from  the  end  of  the  middle  toe    to  the  end  of 

i  toe;  and  the  tarsus  and  middle  toe  t<^tlier.     I  have 

f  tnerj  case  the  mean  mcasoreaent  of  two  wild  roclc-pigeons 

B  Shetland  Islands,  aa  the  Btaudard  of  compariBon.    The 

It  table  shows  the  actual  length  of  the  feet  m  each  bird  ; 

Tabw.  t 

k  with  t»n>  tea*.  gtaeraUy  iKorU-r  than  that  of  the  R<Kk-pi]a,», 

'"-•'""'-              ,  -s' 

In  U«  Hoctplg™. 

Ij 

'-J- 

^  TumUei.  bald  head       ..      .. 

1-S7 

0-11 

1-60 

0'16 

P,  red  Dkagiiie 

'   )«d  oou,mon  (bj  staodaid  to  end 

1-75 

019 

1-85 

0'07 

(MDmoQ  bald-heed     

1-85 

0'18 

1    Riller 

1-80 

1-75 
I'SO 
1-8* 
1-911 

o-o« 

017 
0-01 

o-is 

0-02 

2-03 

0-OU 

1  95 

0-18 

1-6S 

U  15 
0-15 

•mt«lvar.       .,                ..     .. 

1-95 

00 

0-0 

Nl-Wk          „                .,     - 

1-80 

019 

rrUl-bwk     

2-10 

0'02 

l-(i5 
2-M 

it-m 

016 

0'03 

n-iia 

' 

1-90 

0  02 

1-iK) 

0-07 

0-18 

'Hm     

2-00 

2-42 

oil 

2-30 

0-09 

iC«m« 

IHombot  of  specimens    ..      ..      .. 

2-17 

0  00 

28 

22 

s 

k 

J 
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tind  the  difTerence  lietween  tbe  length  which  the  feet  ooii^t  10 
had  ancoriUng  ta  the  size  of  body  of  each,  in  wmpftrJEon  witli  1*1 
size  of  body  Qml  louplh  of  feet  of  the  ropk-pipeou,  calculaled  {^ 
a  few  epecifiod  eieeptions)  by  the  atandftrd  ofthe  length  oflheW 
from  the  base  of  the  benk  to  the  oi1-i;]and.  I  have  pretbmd  U* 
gtandard,  owing  to  the  raiiabilitj-  of  the  lenfrth  of  toil.  Bol  I  ^ 
made  RimilAr  calculations,  taking  as  the  standard  the  !mi^  L.. 
tip  la  tip  of  wing,  Find  likewise  in  moat  macs  from  the  Iniserfttl 
beak  to  the  end  ofthe  hiil;  and  the  result  han  always  beenclMV 
simihir,  To  give  an  example:  the  flret  bird  in  tho  table, b^ 
a  Short-faced  Tumbler,  is  much  Bmaller  than  the  n>ck-pfgMi|l>j 
would  naturally  have  shorter  feet ;  but  it  is  found  on  calcnlRlii'' 
have  feet  too  short  by  'll  of  an  inch,  in  comparison  with  the  Wj 
the  rock-pigeon,  relatively  to  the  size  ofthe  lx>dyin  these  two  t'" 
as  measured  from  the  iiase  of  beak  to  the  oil-gland.  So  agkin,'— 
this  same  Tumbler  and  the  roek-pigeon  were  compared  by  Hie  W 
of  their  wings,  or  by  the  extreme  length  of  their  bodies,  tlie  fal 
the  Tumbler  were  likewiao  found  to  fe  too  short  in  very  nMflj U 
same  proportion.  1  am  well  aware  that  the  measurements  ptita 
to  greater  ntvuracy  than  ia  jKisRihle.  but  it  was  less  trouble  to*ii 
down  the  actual  moaaurcmenta  given  by  the  oompuases  in  cnch  <*1 
than  an  approximation. 

TABI.B  11. 


proponlira  lo  lB«ll 


Wild  rork-pigeoD  (mean  raeasurcmpnt)  ..  ,  2-02 

Carrier |  260 

„             I  260 

.. I  2'10 

.,          Dragon        2'25 

Bagedottcn  Currier     2'BO 

Scandertnn,  while       !  2'8n 

„          Pigeon  evgne '  2'8S 

Runt      1  2-73 

Number  of  specitnens I  8 


In  these  two  tables  we  fiee  in  the  flret  column  the  actnal  1(M* 
ofthe  feet  in  thirty-six  birds  l>elonging  to  various  breeds,  UN  M 
the  two  other  eolumna  we  Eeo  by  how  much  the  feet  are  too  ahoil 
or  too  long,  according  to  the  size  of  bird,  in  comparison  with  tjj 
TQok-pigeos.    In  tbe  first  table  twenty-two  specunens  ha^^B 
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MiOBlB  KTtxa^  l^aliltle  idu««  tfae  tenth  «f  an  ad 
t  ad  If*  apeameam  imw  their  feel  on  n  nvnge  ■  i«i; 
Bg.  naamij,  by  -07  of  an  ineh.  Bat  1000  t4  thsM  httv 
e  opUnd :  far  iiHtaBoe.  with  FWiten  the  )e^  swl  iMt 
i  for  length,  and  thns  M17  nahm]  tendency  to  •  dimi- 
llie  length  of  the  leet  vill  ham  ben  aamitenoted.  la 
m  end  Berb,  when  the  cnkolUiaa  «u  made  on  any 
I  taattmnKta  bceid«  the  one  naed  (rix.  length  of  body 
>f  bcai  to  tnl-^Und),  the  fleet  were  foond  to  be  too  nnall. 
leond  table  we  have  ei^t  biids,  with  their  beaks  mndi 
lio  the  rcnk-pigeon.  both  aeloallj  and  imiportioBalty  with 
bo^,  and  their  feet  are  in  an  equally  marked  mamier 
Mly,  in  proportion,  on  an  average  by  -^  of  an  inch.  1 
ist«te  that  in  TaUeLthereareafewpartislcxceptionfto 
ling  praportionally  sborter  than  in  the  rock-pi^^ma :  thus 
rtbe  Engunh  Frin-back  is  jnst  perceptibly  longer,  and  that 
erah  Carrier  of  the  same  length  or  slightly  longer,  than  in 
geon.  The  beaks  of  Spats,  Swallows,  and  Lai^hers  &re 
f  little  shorter,  or  of  the  same  proportjoosl  length,  but 
NerertheleRB.  these  two  tables,  taken  conjointly,  indicate 
Uy  aome  kind  of  correlation  between  the  length  of  the 
be  size  of  the  feet.  Breeders  of  cattle  and  horses  faelieve 
is  an  aulogoos  connection  between  tlio  length  of  the 
iKnd;  they  BfKert  that  a  race-horee  with  the  head  of  a 
^  or  a  grvy-hound  with  the  bead  of  a  bulldog,  wonld  be  a 
production.  As  fancy  pigeons  arc  generally  kept  in 
ties,  and  are  abundantly  supplied  with  food,  they  mnet 
|t  mach  lees  than  the  wild  rock-pigeon  ;  and  it  nuiy  be 
m  highly  probable  that  the  reduction  in  the  size  of  the 
..twenty-two  birds  in  the  first  table  has  been  cauRcd  by 
ifid  tbat  this  reduction  has  acted  by  correlation  on  the 
»  great  mi^Tity  of  tbe  birds  in  Talile  I.  ^\'hen,  on  the 
I,  tbe  beak  has  been  mnch  elongated  by  the  continued 
f  moceasire  slight  increments  of  length,  tlie  feet  by  corre- 
)  likewise  become  much  elongated  in  comparison  with 
•  wild  rock-pigeon,  notwitltBtanding  their  lesBent.<d  aae. 
t  taken  measures  from  the  end  of  tbe  middle  toe  to  the 
I  tarsns  in  the  rock-pigeon  and  in  the  abore  thirty-aix 
m  mode  calculatiooB  anali^oiia  with  those  above  given, 
esult  is  the  same  —namely,  that  in  the  short-lieakcd 
Itti  equally  few  exceptioDs  as  in  the  former  case,  the 
t  coiuninliy  with  the  tursns  has  decrcflBod  in  length ; 
t  the  long-bcttked  breeds  it  has  incrcoeod  in  length, 
i_ quite  eo  nnifonnly  ae  in  the  former  cose,  for  the  leg  in 
■n  of  the  Rant  varies  much  in  length. 

[oiu,  bnt  cnDTcrs*,  illiHl  groups,  han  UiK-r  ftpt.    Set 

natural   groiipA   of  Frincf  Bdnnpiirte'i   ■  r.ntip-d'911   lur 

mo  Iwinj  murs  tcr-  I'Onttr  du  Pinmni,' 
hiUU  thBD  other 
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irOd  Bockingaoa 


5-S5  I     .. 

2W>  I  0-60 
Ba^dMteo  Oairier   I  330     0-17 

Dngoa I  2-45  I  0-41 

Cnrncr i  2-75  '  0-35 

Short  faoedTnmbbr  ,  205     0-23 


.  .  2'3S  I  9-m 

.   '  2-27     oil 


GeniMn  Pcnter    , 

JaroliiD 233  i 

EngiiiU  Frill-hMit  240    DHI, 

SwbIIow        ..      ..  2'*5    O'll: 


Tliia  table  shows  that  in  tiieae  twelve  breeds  the  stenmoi  ta  g 
an  aTSrage  one-third  of  an  inch  (eiflclly  "332)  Bhorter  thnn  in  fl 
rock-pit^o,  proportiounlly  with  uie  siKe  of  their  bodios;  so  lU 
tho  Btwniim  liaa  been  reduced  by  between  one-serenth  and  oM 
eightii  uf  ibi  entire  length;  and  this  is  a  considenble  reducttoB. 

I  hare  uIbo  measured  in  twenty-one  birds,  including  the  atov 
cI07on,  the  prominonee  of  the  crest  of  the  sterDum  reUtJvetj  to  it 
Icnr"i,iridi^|N;nflt'nllyof  the  size  of  the  body.  In  two  of  the  tWBDt) 
onr  tiirrK  ilir  civst  wfts  prominent  in  the  same  relatiTc  dcgnei 
ill  (hi'  nii-li-iijr'"ii;  in  soven  it  was  more  prominent;  but  in  fii 
oul  III' llir~i  fitrii,  namely,  in  a  Pantnil,  two  Scandcroomt,  and  t> 
EnnimU  Ciui  lurs,  this  greater  prominence  may  to  a  certaiii  titil 
bo  iixpliiiupd,  an  a  prominent  breast  is  admired  and  selected  b 
I  IbioInrMi  in  tlio  remaining  twelve  birds  the  prominence  wu  la 
i  Hunni  it  fi)l1owH  that  tho  crest  exhibits  a  slight,  tliough  nncertal 
tftlidcncy  to  bo  reduced  in  prominence  in  a  greater  degree  than  do 
%\w  loiiKth  uf  tUostertium  rclatiTely  toUieBise  of  body,  in  oomputa 
iriUi  tiie  rack-pip-on. 

I  have  uiensiirod  the  length  of  the  scapula  in  nine  di0er«nt  Im 
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ball-cued  bn«dfl,  and  in  all  tbe  scapnls  is  pioportioii&Uy 
^  (taking  the  fiame  Btaodard  as  tiefbre)  ihan  Ju  ibe  triJd  rack- 
L  Tbe  redaction  in  lentrth  on  on  tyen^f  ie  vurj  neul;  one- 
r  an  inch,  or  about  ouc-nioth  of  tbe  kngtli  of  the  scapula  in 
Qk-pigeon, 

>  amis  of  tbe  forcnla  in  alt  tbe  epecimens  wbieh  I  compared. 
Sod  lv».  proportional!;  vith  the  size  of  body,  than  in  the  rock- 
A;  atid  the  whole  forcnlum  was proportionaily  shorter.  Thus 
put,  vbiuh  niensured  froin  tip  to  tip  oFwin^  38/  iochee,  the 
MD  was  only  a  vet;  little  longer  (with  the  anus  hard!;  more 
■■1)  than  in  a  rook-pigeon  which  measured  from  tip  to  tip 
Ehca.  In  a  Barb,  which  in  all  its  mcasarements  was  a  little 
RHuui  the  same  rock-pigeon,  the  fiircnlnm  was  a  quarter  of  an 
Barter.  In  a  Poiater,  the  fuxculum  had  not  been  lengthened 
hkuiall;  with  the  ini^reaeed  length  of  tbe  body.  In  »  Short- 
Dauibler,  which  measured  from  tip  to  tip  of  wings  24  inches. 
In  only  21  inches  less  than  the  ruck-pigeon,  the  forcalom  was 
f  two- thirds  of  the  length  of  that  of  the  rock-pigeon. 

ktlina  tJearly  see  that  the  Bt«mum,  scapuW,  and  fnrcnlom. 
y  rrdticcd  in  proportional  length  ;  but  when  we  turn  to 
OBgm  we  find  what  at  first  appears  a  wholly  different 
■expected  result.  1  may  here  rcmiirk  tliat  I  have  not 
lout  BpccimeoB.  Iwt  have  used  every  meaHurement  made 
ft  Tnking  the  len^h  from  the  base  of  beak  to  the  end 
ft'faul  as  the  standard  of  comparison,  1  find  that,  out  of 
■Bto  htrds  of  Tarioas  breedii,  twenty-five  have  wings  of 
W,  and  ten  liavo  them  of  less  proportional  length,  than 
m  rook-pigeon.  Bat  from  the  frequently  currelated 
tof  the  tail  and  wing-feathers,  it  is  better  to  tftke  aa 
illdtud  uf  comparison  the  length  from  tlie  bast)  of  tho 
la  the  oil-gland ;  and  by  this  standard,  out  of  twenty- 
JBm  mane  birds  which  hud  been  thus  measured,  twenty- 
■8  wings  too  long,  and  only  five  had  ihcm  too  sbort. 
mronty-one  birds  the  wings  exceeded  in  lengtlt  those  of 
pt-pigeon.  ou  an  average,  by  1  ^  inch ;  whilst  in  the  five 
Ihey  wvre  less  in  length  by  only  -8  of  an  inch.  As  I  wau 
iBrpriscd  that  the  wings  uf  closely  conSuetl  binls  shonld 
B  &«<|uently  huvo  been  increased  in  length,  it  occarred 
pHut  it  might  l)e  solely  due  to  the  greater  length  of  tho 
jhatbcrs  :  for  this  certainly  is  the  case  with  the  Jacobin. 
fhM  wini^  of  unusual  length.  As  in  almost  every  case 
IneMured  the  folded  wings,  I  subtracted  the  length  of 
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this  torminal  part  frDin  that  of  the  expanded  wings,  on 
I  obtained,  with  a  moderate  degree  of  accuracy,  tiiu  Icugllni 
tho  wings  from  tliu  vui^  of  tho  two  radii,  auswcrinj;  fim 
wriat  to  wrist  in  tmv  arms.  Tho  wings,  thus  lueaanred  Ji 
the  same  twenty-fivo  birds,  now  gave  a  widely  difiemt 
result ;  for  they  wure  proportionally  witli  those  of  (he  mk- 
pigeon  too  short  iu  seventeen  hirds,  and  in  only  eight  W 
long.  Uf  these  eight  birds,  five  were  loug-beaked.^'  and  tin 
fact  perhaps  indicates  that  there  is  some  correlation  of  ih 
length  of  tho  boak  with  the  length  of  the  bones  of  the  vinff, 
in  the  same  manner  as  with  that  of  tho  feet  and  tarei.  Tl* 
shortening  of  the  hnmcnis  and  radius  in  the  soyentecu  hiA' 
may  probably  be  attributed  to  disuse,  as  in  the  caee 
ecapulffi  and  furculum  to  which  the  wing-bones  are  attached  ;- 
the  lengthening  of  the  wing-feathers,  and  consequently  ita 
expansion  of  the  wings  from  tip  to  tip,  being,  on  t!ic  olliC 
hand,  as  completely  independent  of  u^e  and  disuse  as  u 
growth  of  the  hair  or  wool  on  our  long-haired  dogs  or  Vltf 
woolled  sheep. 

To  sum  up :  we  may  confidently  admit  that  the  lengtii4 
the  sternum,  and  fi-equently  the  prominence  of  its  crest, fll^ 
length  of  the  scapuhe  and  furculum,  havo  all  been  redno«d  I 
size  in  comparison  with  the  same  part*  in  ihe  rook-pigWi 
And  I  presume  that  this  may  lie  attribut<*d  to  disuse  ■ 
lessened  exercise.  The  wings,  as  measured  from  the  endi^ 
the  radii,  have  likewise  been  generally  reduced  iu  longAl 
but,  owing  to  the  increased  growth  of  the  wing-feathets,  ttl 
wings,  from  tip  to  tip,  are  commonly  longer  than  in  tUo  wA 
pigeon.  The  feet,  as  well  as  the  tarsi  conjointly  witli  dl 
middle  toe,  have  likewise  in  most  cases  l>eoonie  reduced  j  il 
this  it  is  probable  has  been  caused  by  their  leadened  use:  ^ 
the  existence  of  some  sort  of  oon«lation  l>etwuen  tlie  feet  « 
beak  is  shown  more  plainly  than  the  effects  of  disuse.    V 


*  It  perhaps  dewrrn  nallcv  thnt 
buidai  tbae  live  bix'iU  tu-n  vt  tho 
eight  were  Bnrbii,  vrhich,  at  I  hirn 
>hoirn,  miut  be  clsueil  in  tho  uinie 
group  with  thg  lun 


ud  Ranta.     Bnrba  nil 
«U»d    ilioTt -braked    i 


y  proparlj-  be 


vrunld.  iliercfora,  appear  s*  11^  Jul 
the  rednotion  of  thsi      ■     ■  ■    -^ 
wing!  hnd  reUiliMl  i 
elceu  nf  len^h  whkh 
tic  of  tbnt  ueirust  rsli 
goal  tun, 


t>one«  of  the  wing  and  the  b 

rgtm&t  PoiiiU  of  Difer> 

i  hdmatm  Oe  i»dmdm^  BMk— IW  itak.  Ui^^ikm 

bgtiea  of  tbe  boe,  diSer  ii— ifcilijji  n  h^tli, 
dupe,  and  cumtare.  The  ■kaU  difc—  ia  A^e< 
tlj  in  the  an^  fimned  fcj  tfac  naon^af  tk*  fc*- 
',  nn—l.  and  nuuillo-ja^  bae^  TW  camtare  «f 
'  jaw  and  Ibe  re6eetMa  of  ita  aippv  mmrg^  a*  welt 
ipQ  of  the   moath,  difer  in  a.  H^J  iiwaitiliir 

The  tongue  variea  ataoh  in  If  gtt,  botfc  ift- 
Qy  and  in  oorrelatJoB  with  At  kagth  «f  the  beak. 
[lament  of  the  naked,  watfled  din  cms  tfae  aaalrila 
I  th«  eyes  vanes  in  an  eilnaw  ik^iii  TW  c^elida 
Sternal  orifice*  of  Ike  -"*■**-  vaiy  id  Icsg^  aal 
Brtain  extcml  conelaled  whk  tke  dtfciw  of  ieniaf- 
the  wattle.  Tli«  r»  and  tarm  of  Oe  [rnykaBi. 
and  ihar  capadtj  ftr  iiifclJua.  ditta-  immamiy. 
ib  of  tke  neck  nriv.  Whk  tke  wTnag  akaf*  of 
•tiie  Imadth  and  utBher  of  tke  ohm,  tke  fnimwi  of 
tke  nnmber  of  tke  lacial  iMtelif,  and  the  Iflngtk 
lennm.  all  nrj.     Tlw  noBka-  and  aae  «f  tke 

vertebne  rary,  appatentlj  in  eocrdbtits  wish  tke 
(Bae  of  tke  tail.  Tin  ■iiii  aait  ■kajii  iifthr  fifwi 
he  atenran,  and  tke  nie  and  dive^nee  of  tke  anaa 
ralion,  diHer.  Tke  dt-^^^  vatiee  ia  itniofmemt, 
letiaiea  quite  afaavled.  Tke  dinctioa  aad  le^tk  td 
fttkera  have  Lets  maik  laadifcA,  aa  in  ike  kood  ef 
la  aad  the  &iU  of  the  TarlaL  Tke  wing  and  tail- 
(roeraltj-  rary  in  Icagtk  tagetba,  bat  aoatetiaiaa 
ntljrof  iMkutkeraadof  tkevaeef  tkefcodj-.  Tba 
tdpoaitiionof  thetail  fraHiiir»a»y  toaaaapwaHefaJ 
|!ke  [Kimaij  aad  aeoaadaij  wiagftathun  oeeaawa- 
'  in  nnmber,  ap^aieatly  in  eundatioa  witk  tke 
tha  wing.  Tke  len^  of  Ike  1^  aad  ika  sae  cf 
Itatd,  ia  cDnaeetion  with  tke  latto',  tke  i 
jQn^  all  raij.  A  web  at  akin  ■ 
gf  the  two  iaaer  iHa,  aad  aiakoat  atTanaUj  the  two 
iwken  tke  feet  an  faalhered. 

4b»  body  di&aa  gtcatljr:  •  Bvat  baa  been  knowa 


iH«h>bodyi 
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to  weigh  more   than  fivo  times  as  much  as  a  Short-6( 
Tumbler.     I'lie  t-ggs  diffor  iu  size  and  etiape.     Accorilingli 
Panoenticr,'"  eome  races  use  much  strnw  iu  building  tl 
nests,  and  others  usu  little ;  but  I  cannot  hear  o 
corroboration  of  this  statement.     The  length  of  timo  reqainJ 
for  hatching  thu  eggs  is  uniform  in  all  the  breeds.    'ITie  p 
at  which  the  character  iatic  plumage  of  some  breedi 
and  at  which  certain  changes  of  colour   eupervene,  i 
The  degree  to  which  the  young  birds  are  clothed  with  ^"^^ 
when  first  hatched  is  different,  and  is  correlated  in  a  eingiU      i 
manner  with  the  colour  of  the  plumage.      The  mamurd 
flight,  and  certain  inherited  movements,  such  as  clapping  Ai 
wings,  tumbling  cither  in  the  air  or  on  the  ground,  wid  Al 
manner  of  courting  the  female,  present  the  most  singula 
differences.      In   disposition  the  several  races  diffcir. 
races    are    very    silent ;    others    coo  in   a    highly  p«cnlitt 


Although  many  different  races  have  kept  true 
during  several  centuries,  as  we  shall  hereafter  morn  fnUf 
see,  yet  there  is  fur  more  individual  variability 
constant  breeds  than  in  birds  in  a  state  of  nature,  'iltaa  i 
hardly  any  exception  to  the  rule  that  those  cliaracten  ttlj: 
most  which  are  now  most  valued  and  attended  to  by 
and  which  consequently  are  now  being  improved  by  continnol 
selection.  This  is  indirectly  admitted  by  fanciers  when  tb<f 
complain  that  it  is  much  more  difficult  to  breed  high  Ui 
pigeons  up  to  the  proper  standard  of  excellence  than  the 
called  toy  pigeons,  which  differ  from  each  other  merelvii 
colour;  for  particular  colours  when  once  acquired  ore  nH 
liable  to  continued  improvement  or  augmenlatinn.  Sontf 
characters  become  attached,  from  quite  unknown  causes,  mon 
BtroDgly  to  the  male  than  t«  the  female  soi ;  so  that  we  htft 
iu  certain  races,  a  tendency  towards  the  appeanuico  of  Men- 
dary  sexual  characters,*'  of  which  the  aboriginal  ruck-pigwn 
H  not  a  trace. 


•*  Tmnmtnck, 'Hint.  Nat.  GA.  ctes  !>ffw«en  the  m&l«  uid  frnule,!'^ 

Pigwiu   et   del   GalliaBi:^,'    torn,  i.,  not  directlj- caSDrcted  With  ll»K<^  I 

1813,  |>.  ITO.  ve|>r(Nlu<:tioii,  u  Che  Mil  of  ll»  f*  f 

"  Thi<   term   wu    n»ed    bj    John  couk,  Iho  horni  of  deor,  Ac. 
Unater  foiiuobdiStrenoaln  jtruotuni 
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I    nr    THE    KAOS — AWTlOriTV   A 


i  described  in    the  laet  chapter  betwwn  the 

^ief  domestic  races  and  between  individual  birilx  of 

e  race,  would  he  of  little  significance,  if  they  luid  not 

mded  from  ft  single  wild  stock.    The  question  of  their 

I  therefore  of  fuudameutal  iinportAiice,  arid  muHt  be 

at   considerable  length.      No  one  will  think  this 

(  who  confiidcrs  the   great  amount   of  difference 

I  the  races,  who  knows  how  ancient  many  of  them 

i  how  truly  they  breed  at  the  present  day.     raneicrs 

mianiniuUBly  bi^Iicre   that  the   different    races    are 

ided  from  seveml  wild  stocks,  whereas  moat  naturalists 

e  that  all  are  descended  from  the  Colvmha  livia  or  rock- 

minck'  has  well  ol)ser\'ed,  and  Mr.  Gould  has  madu 

e  remark  to  me,  that  the  alK)riginal  parent  must  have 

Ka  speciea  which  roosted  and  built  its  ne^t  on  rocks ;  and 

J  Kdd  that  it  must  have  been  a  social  bird.     For  all  the 

>re  highly  social,  and  none  are  known  U>  build 

Ikhitiially  to  roost  on  trees.     The  awkward  manner  in 

li  some  pigeons,  kept  by  mo  in  a  summcr-hoiisc  near  an 

n*alnat-tree,  occasionally  alighted  on  the  barer  branches. 

'  Timnlaik,  '  Hut.  KtU  Gr'a  d 
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was  evident.^  Nevertheless,  Mr.  R.  Scot  Skirving  in 
me  that  he  often  saw  crowds  of  pigeons  in  Upper  I 
S6ttling  on  low  trees,  but  not  on  palms,  in  pruferen 
alighting  on  the  mn'l  hovels  of  the  nutive«.  In  Indi 
Blyth  ^  lias  been  assured  that  the  wild  C.  lieia,  var.  I'nbri 
Bometimes  roosts  in  trees.  I  may  here  give  a  curions  ini 
of  campulaiiin  leading  to  ohangcd  habits :  the  banks  < 
Nile  above  lat.  28^  30'  are  perpowdictilar  for  a  lung  dis 
BO  that  when  the  river  is  full  the  pigeons  cannot  alig 
the  shore  to  drink,  and  Mr.  Skirving  repeatedly  saw  ■ 
flocks  settle  on  the  wat«r.  and  drink  whilst  tJicy  floated 
the  stream.  These  flocks  seen  from  a  distance  resei 
flooks  of  gulls  on  the  surface  of  the  sea. 

If  any  domestic  race  had  descended  from  a  species  i 
was  not  social,  or  wluL-h  bnilt  its  nest  and  roosted  in  t 
the  shiirp  eyes  of  fanciers  wonld  assuredly  have  detected 
vestige  of  so  different  an  aboriginal  habit.  For  we 
reason  to  believe  that  aboriginal  habits  are  long  ret 
under  domestication.  Thus  with  the  common  ass  n 
signs  of  its  original  desert  life  in  its  strong  dislike  tu 
tile  Biuallest  stream  of  water,  and  in  its  pleaenre  in  roUi 
the  ditt^t.  The  same  strong  dislike  to  eross  a  Ktre< 
cummon  to  the  camel,  which  has  been  domesticated  A 
very  ancient  iieriod.  Young  pigs,  though  so  tame,  bobm 
squat  when  frightened,  and  thus  try  to  conceal  them 
even  on  an  open  and  bare  plaL-e.  Young  turkeys,  and 
sioiially  even  yoimg  fowls,  when  tho  hen  gives  the  dn 
cry,  run  away  and  try  to  hide  theniselveu,  like  young 
tridges  or  jtheasants,  in  order  that  their  mother  maj 


*  I  hdve  hnrd  thrangh  Sir  C.  Ljell 
bma  Mi»  Buckley,  that  lome  hftlf- 
brod  CarrieiB  kepi  during  niimjj^arj 
nuu  LouiDa  nguUrly  aettled  by  duf 
OQ  (onie  ■djoiuJDg  treei,  and.  after 
being  disturbed  in  their  luft  by  (hvir 
youug  being  taken,  rooBted  uu  Ihem  at 
Bight. 

*  'ADoali  and  Mas.  ofNaL  Hist.,' 
"  d  wr.,  Tol.  II.,  1857,  p.  5liB  ;  and 

*  late  vnluine  of  the  Journal  of  the 
j^iiatic  SociatT, 


bj  faneicn  1  have  <umetinie>  id 
the  niislakea  belief  eji[iT»— 
Ihs  Kpectea  whieh  naturalMi 
gicrand-pig«uni  (in  roolndiit 
to  arlwreal  pigeouK)  do  not  jm 
build  oo  tmis.  In  the»  mom 
by  faDcien  wild  spvctM  nM 
the  chief  dniBE>ti«  nott  art  oA 
to  aji«t  in  Tariona  part*  ofUtt 
but  such  specica  are  quite  nl 
to  nntunilist*. 
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Ijof  which  she  has  loet  the  power.  The  mask-dnck 
IB  laotfhata)  in  its  native  conntry  often  perches  and 
|Dn  trees.*  and  our  doineatittitt-d  musk-ducks,  thuugh 
litig(;iali  hirds.  "  are  fond  of  perching  od  the  tope  of 
^mtlls.  &c.,  and,  if  allowed  to  spend  the  night  in  the 
the  female  will  generally  go  to  ro<iet  bv  the  side 
18.  but  the  drake  in  too  heavy  lo  mount  thither  with 
"Ve  know  that  the  dog.  however  well  and  r«^larly 
buries,  like  the  fox,  any  superfluona  food ;  and  we 
ig  round  and  round  on  a  carpet,  as  if  to  trample 
lo  icam  a  bed ;  we  see  him  ou  liare  pavements 
iwsrda  BB  if  to  throw  earth  over  bis  excrement, 
mI  believe,  this  is  never  effected  even  where  there 
In  the  delight  with  which  lambs  and  kids  crowd 
ier  and  frisk  on  the  smallest  hillock,  we  see  a  vestige  of 
alpine  habits. 

^ve  therefore   good   reason  to   believe   that  all  the 

of  the  pigeon  are  descended  either  from  Bi)me 

from  several  species  which  both  ro<:«ted  and  built  their 

rooks,  a]id  were  social  in  disposition.     Aa  only  five 

vild  species  have  theee  habits,  and  make  any  sear 

in  t^tructnre  to  the    domestieattd  pigeon,  I  will 

them. 

h,  the  Colnn.la  l»icni,ola  resembles  certain  domestic  varieties 
nunsKe,  with  the  one  marked  and  uever-faiUng  difference  of 
I  tiand  which  crosses  the  tail  at  some  dislunee  from  the 
J.  This  species,  moreover,  inlinbits  tlie  Himalaja,  close  to 
i  of  perpetual  snow ;  and  therefore,  as  Ur.  Biytli  has  re- 
I  is  not  likely  to  have  been  the  larent  of  our  domestic 

t which  thrive  in  the  hottest  countries.  Secondly,  the  O. 
i,ot  Central  Asia,  which  is  intermediate'  between  the  <'. 
md  livia ;  but  has  nearly  the  aame  coloured  tail  as  the 
mee.  Thirdly,  the  Columbi  lirtof'Hi  builds  and  roosts, 
to  Tomminck,  on  rocks  in  the  Malayan  archipelago;  it  is 
.BptinK  parts  of  the  wing  and  the  tip  of  the  tail,  which  are 
ItB  legs  ate  livid-coloured,  and  this  ia  a  eliaraeter  not 
'd  any  adnit  domestic  pigeon;  but  1  need  not  have 
this  species  or  the  elosely-alUed  (.'.  IucIhum,  as  they  in 

(.Scbombargk.  in  •Journnl  •  Hcv.    £.    S.  Diiun,   'OinamiDUl 

El.     .,.,_,     _-..      .g^^        I'oaltr)-,' 1848,  pp.  «3,  ilii 

'  Proo,  ZooloK.  Sot.,  is:i9,  jj.  400. 


1^2  DOMESnt?   PIOEOKS  : 

&cl  bdong  to  the  ecnoB  Cupophagft.  F<mithW,  nim 
wluch  nngeB  from  Gnhm  *  to  the  Cape  ot  Good  HopOi 
father  oa  trees  or  locke,  •Mcn'ding  to  the  natnie  oT  ti 
This  species  hdongs  to  the  ^dtk  Strict<Fttas  of  B«kb[ 
t*  (Ooeeir  allied  to  Colnmba ;  it  is  to  some  extent  o 
ccrtaiB  dooieslii^  ra<¥s,  uul  has  been  said  to  be  dniu 
AbjGsioia;  but  TSx  MansGeld  Farkjns,  who  collected  1 
that  countr;  and  knovs  the  species,  informs  no  tliM 
mistake.  MoreoTer,  the  f,  ^ittta  is  cfa&mctcri»d  t^  t 
of  the  neckhATingpeeaUv  notched  tips, — a  chwactcr  a 
ID  an;  domestic  race.  Fifthlv,  the  CWuToba  attat  of  F 
nxKta  on  tieee,  and  builds  its  nest  in  holes,  either  ii_  . 
ground  ;  this  species,  as  hi  as  external  characters  go,  n 
parent  of  serenl  domestic  races ;  bnt,  thoogh  it  en 
with  the  tme  rock-pigeon,  the  o^pring,  as  we  shall  j; 
are  sterile  hybrids,  and  of  sach  sterility  there  is  not  a 
the  domestic  races  are  intercrossed.  It  ehonld  also  1 
that  if  we  were  to  admit,  against  all  probability,  that 
foregoing  S\c  or  sis  epedes  were  the  parents  of  e 
domestic  pigeons,  not  the  least  Ugbt  would  be  thi 
diief  differences  between  the  eleven  most  strongly-marbi 
We  now  come  to  the  best  known  rock-pigeon,  tbe  Cm 
which  is  oft^i  desjgnated  in  Europe  pre-eminently  mA 

SigoOD,  and  which  naturalists  belicTe  to  be  the  p 
amesticiitcd  breeds.  This  bird  agrees  in  every  ess 
with  the  breeds  which  have  been  only  slightly  modified, 
from  all  other  species  in  being  of  a  sla^-hlne  colour,  i 
bars  on  thewings,and  with  the  eroup(or  loins)  white, 
birds  are  seen  in  Faroe  and  the  Hebrides  irith  U-_ 
replaced  by  two  or  three  black  spots ;  this  form  bos  boeD 
Brebm '  C.  amnliir,  bnt  this  epocies  has  not  been  admitted^ 
by  other  omitholt^sts.  Grabs  "eren  found  a  difference 
on  the  right  and  left  wingsof  the  some  bird  in  Faroe,  i 
rather  more  distinct  form  is  either  truly  wild  or  has  t^ 
on  the  clifid  of  England  and  was  doubtfully  nnmcd  hyi 
as  C.  aginiii,  but  is  now  no  longer  considered  by  him  aa 
species.  C.  "Miiit  is  rather  smaller  than  the  rock-pf 
Scottish  istsn^,  and  has  a  very  different  appearance  a. 
wing-coverts  being  chequered  with  black,  with  aimilar  > 
extending  over  the  bock.    The  chequering  consists  of*  I 


■  Tennninck.  ■  Hbi.  Ktt.  G^d.  Ae>  by  Mr.  Goem  that  lU*  y 
P<g«oDi.'  tiiai.  i.;  >1m  '  Leu  Pi^Di,'  '  'Huidbudh       dtf 

par  Hme.  KoipuiilTeRimiiick.   Bona-  Vugel  UentHThlagd*.* 
parte,  boweivr,  in  hie  '  Cnup-d'ail,'  "  'Taggbuch,   Saial 

liclinei  that  two  cloaely  allied  b)>^u  18:i(),  ■.  62. 
■re  umfaanded  togsther   muter  Ihia  ■■  *  Annals  and  MaK>  I 

name.     The    C.    leuro-iphali   vt    the  voL  xii.  1 847.  p.  102. 

Weit  Indie*  U  lUled  by  Temminck  to  p*p»r  on  pigeoni  ii  an 

lir  a  rock-pigenn  ;  but  I  im  Informed  lulting. 
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eon  the  two  siJea,  bat  chiefl  j  on  the  oater  Bide^  of  t»A  fa&er. 
wing-bora  in    the   true   rock-pigeaii  uid  m  the  ebtqwend 
Uiet  J  are,  in  foct,  dae  to  similar  thongh  Utger  (pots  ^nmeCneillT 
ru»<ing  the  secondary  wing-feather  and  the  larger  oovorta.    Bmea 
-beqncring  arises  merely  Irom  an  ext«nw«  of  ifane  nnib  to 
r  {wrts  or  thfi  plamagb    Cfaeqneted  luds  am  BOt  eiiiifiiMd  to 
xisls  of  EngWd ;  for  they  vere  fonnd  by  Gnlia  at  Faroe ;  and 
«  .  Ihompeon  "  says  that  ttt  lata.v  fally  hait  the  wild  rock-ptgeom 

Betaequered.  Colonel  King,  of  Hytfae,  «tocked  hia  dorecot  with 
I  wild  birda  whii^h  he  hinuelf  prarured  frcm  Deats  at  the 
pr  Islanda;  and  several  specimena,  kindly  aent  to  me  by  hini. 
ill  plainly  chequered.  As  we  thus  we  that  clKqaered  fabda 
>  mingled  with  the  trac  roi?k-p«geoo  at  three  ilittiDet  Btes, 
ly.  Faroe,  the  Orkney  Islands,  and  I«lay,  no  im] 
M  attached  to  this  natural  Tariation  in  the  plnnngB. 

Prince  C.  L.  Bonaiiarte,"  a  great  dirider  of  species, 
■itbamark  of  iotGrrogation.  ssdistinctfrom  C.Uria,  the  t'.farr'cola 
tf  Italy,  the  ('.  nipni'i*  of  Daonria,  and  the  0-  lekimftri  of  Abya- 
lioia;  bnt  these  mrds  diflei  from  C.  liria  in  charactara  of  the  moat 
brifling  value.  In  the  British  Hdwubi  tbere  J*  a  dteqnend  fngeaia, 
probably  the  C  Khimpfri  at  Bonaparte,  from  Abyntnia.  To  theae 
■ay  be  added  the  C.  gymntKydat  of  G.  R.  Gray  from  W.  Abiea, 
Which  in  slightly  loore  diatinct,  and  biui  rather  more  naked  akin 
■mod  tli«  I'yrs  than  the  rock'pig«on  ;  bat  from  infurmation  glTen 
^m  by  Dr.  Daniell,  it  is  donbtfal  whether  thin  is  a  wild  bird,  for 
dmcot- pigeons  (which  I  hare  examined)  are  kepi  ou  the  coast  of 


The  wild  rock-pigeoa  of  India  (C.  inl/rrmfin  of  Strickland)  hoe 
4wn  mor«  generally  accepted  as  a  diittinct  species.  It  diSera  chiefly 
inihe  (Toiip  being  bine  instead  of  snow -white;  but  as  Hr.  Blylh 
rms  me,  the  tint  varies,  being  eometimei  albescent.  When  thia 
.11  is  dumrsticated  chequered  birds  appear,  jost  as  occnra  in 
■;.?  with  the  truly  wild  C.  tiiH  :  Moieorer  we  shall  immediately 
'  proof  that  the  bine  and  white  croap  is  a  highly  variable 
,ri.-tcr ;  and  Bechstein  "  aaaerts  thai  with  doveoot-pigeons  in 
rutaity  this  is  the  moat  Tariable  of  all  the  charaetcra  of  the 
Moae.    Hence  it  may  be  concluded  that  (.'.  ialfrmedia  cannot  be 

I'd  M  specifically  distinct  tram  C.  livi. 
■  ■■■  Madeira  there  is  a  rock-pigeoa  which  afewmnithologiBtB  hare 
i-  I'led  to  be  distinct  from  C.  lima.  I  have  examined  nninerous 
iraena  onllected  by  Mr.  E.  V.  Harwmrt  and  ilr.  iloson.  They 
'  Mthnr  smaller  than  the  rock-pigeon  from  theShetiond  Islands, 
'■  \\irat  benka  are  plainly  thinner,  bnt  the  thickness  of  the  beak 
iij  in  Uie  several  specimens.    In  plumage  there  is  remarkable 


Saiaii   Hiitory  of   Inlud.' 
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direrdty;  some  epecimens  are  identicAl  in  ctcij  feather  fl 
ftfter  actnal  compariBon)  vjih  the  rock-piguM  of  the  SI 
Islands;  otitcrs  are  chequered,  Uke  (,'.  opnit  fma  tht  ( 
England,  bnt  geni?ml),T  to  a  matet  Aci^n^,  beiiig  almt«t  Ml 
the  whole  bttck;  others  am  idonti«d  with  tbeso-ratlMt  C'lti 
of  India  in  the  degree  of  blneness  of  the  cronp ;  whilst  oth< 
this  part  rer;  pale  or  \erj  dark  blue,  and  are  Ij]cewi»  chc 
80  mnch  variability  raises  a  BtroDg  sospicJOD  tli»t  tbrw  h 
domestic  pigeons  which  haTC  beccme  feraL  1 

From  these  facte  it  can  hardly  be  donbted  that  0.  UM 
intennedia,  and  the  forms  marked  with  an  interragatioQ  hrX 
onght  all  to  be  included  nsdet  a  single  species,  Bnt  B^ 
inunaterial  whether  or  not  they  are  thns  innked.  and  vluft 
one  of  theae  forma  or  all  are  the  progenitors  of  the  vnriooR  i 
kinds,  as  tar  as  any  light  can  thus  be  thrown  on  the  dil 
between  the  more  strongly-marked  races.  That  wrnimoo  1 
pigeone,  tvhich  are  kept  in  varionis  parts  of  the  ivnrld.MDde 
from  one  or  from  several  of  the  aboTe-rocntioned  wild  nr 
C.  livia,  no  one  who  compnres  them  will  doubt,  Bnt  befaw 
a  few  remarks  on  dovecot-pigtonti,  it  ehould  be  stated  that ' 
rock-pigeun  has  been  fonnd  eany  to  tame  in  eereral  connlri 
have  seen  that  Colonel  Eing  at  Hfthe  stocked  his  dorse 
than  twenty  years  ago  with  young  wild  birds  taken  at  the 
Islands,  and  since  t])en  they  hare  greatly  multiplied.  The : 
MacgillivTBy  '"  asserts  that  he  completely  tamed  a  wild  reel 
in  the  Hebrides;  and  several  accounts  ore  on  records  of  then 
having  hrcd  in  dovecots  in  the  Shetland  Islands,  In  1 
Captain  Hutton  informs  me,  the  wild  rock-pigeon  ifl  eiuO, 
and  breeds  rendily  uith  the  domestic  kind  ;  and  Mr.  BIyth' 
that  wild  liirds  come  frequently  to  the  dorecots  nnd  minf 
with  their  inhabitants.  In  the  ancient '  Ayeen  Atbery'ili 
thai,  if  a  few  wild  pigeons  l»c  token,  "  they  are  si;ieedily  joi 
thousand  others  of  their  kind." 

Dovecot-pigeons  arc  those  which  are  kept  in  dovecots  i' 
domcHticntcd  state  1  for  no  special  care  is  taken  of  them, 
procure  their  own  food,  except  during  the  eeverest  wsai 
England,  and,  judging  from  MM.  Boitard  and  Corhi^'B 
France,  the  conunon  dovecot-pigeon  esoetly  resembles  thse 


•>  <  mat0T7  of  British  Birds,' to),  i. 
pp.  3Tr>-.2H4.  Mr.  Andrew  IiuncHn 
Mmwl  ■  rocli-pi([nn  in  the  Shetlaud 
laUailt-  Mr.JtiiDet  BaTulny,  niul  Ur. 
Smith  at  Vyr*  Sound,  bulh  mj  that 
th<  wild  n)«k-pig(ton  can  be  cuiily 
tamed;  and  the  rormer  gcntUmnti 
nnurti  that  the  tnmed  blrdi  br«ed 
r«ur  llmoi  a  year.  Vr.  Lawren™ 
('.ilmuadttuiu  inrorma  me  thai  a  wild 


roc](-pigeon  oams  a 
doT«»t  in  BalU  Sana 
Innd  lilaadi,  1  . 
pIgBDD* ;  lie  hu  alio  1 
instnDCEi  of  th«  wa 
hniiag  been  takon  yoi^ 
\ug  In  caplivil- 
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in  many  places  chequered  with  black,  and  haring  eitW 
white  or  blue  croup  or  loina :  it  varies  also  eligljlly  b  i 
size  of  the  beak  and  body.  Dovecot- piguons.  which  no  n 
disputes  are  descended  from  one  or  more  of  the  above  vt 
forms,  present  a  similar  but  greater  range  of  variatioo  I 
plumage,  tu  the  eize  of  body,  and  iu  the  length  and  thtda^ 
of  the  W-ak.  There  socma  to  bo  some  relation  bctweoil 
croup  being  bbie  or  white,  and  the  temperature  of  t 
country  inhabited  by  both  wihl  and  dovecot  pigeoMi  I 
nearly  all  the  dovecot- pigeons  in  the  norlhcm  porta  of  Eon 
have  a  white  croup,  like  that  of  tbe  wild  Enrojieaa  W 
pigeon;  and  nearly  all  the  dovecot-pigeons  of  ludia  h«r 
blue  croup  like  ihat  of  the  wild  C.  mtennedta  of  India.  Al 
various  countritB  the  wild  rock-pigeon  liae  been  found  vaj 
tame,  it  Kcems  extremely  probable  that  tho  dovecot-jiigiei 
tliroughout  the  world  are  the  descendants  of  at  least  two  I 
perhaps  more  wild  stooks ;  but  these,  as  we  have  jnet  « 
cannot  be  ranked  as  specifically  distinct. 

With  respect  to  the  variation  of  G.  livia,  we  may  witk 
fear  of  contradiction  go  one  step  further.  Tlicse  pig< 
fanciers  who  believe  that  all  tbe  chief  races,  such  as  Oini 
Pouters,  Fantails.  &o.,  are  descended  from  distinct  aboiigi 
stock»i,  yet  ailmit  that  the  so-called  toy-pigeons,  which  dl 
from  the  rock-pigeon  in  little  except  colour,  are  desooi 
from  this  bird.  By  toy-pigeons  are  meant  aiich  birds  as  Sp 
Nuns,  Helmets,  Swallows,  Priests,  Monks,  Porcelains,  S 
bians.  Archangels.  Breasts.  Shields,  and  others  in  Enn>pe.i 
many  others  in  India.  It  would  indeed  be  as  pnenti 
HUppoxe  that  all  these  birds  are  descended  from  so  u 
distinct  wild  stocka  as  to  suppose  this  to  be  the  case  with 
many  varisties  of  the  gooseberry,  heartsease,  or  dahlia. 
these  kinds  all  breed  true,  and  many  of  them  iuclnde  I 
varieties  which  likewise  transmit  their  cliuractcr  tr 
They  diflfer  greatly  from  each  other  and  fruni  the  rock-jUj 
in  plumage,  slightly  in  sisie  and  proportions  of  Iwdy,  in 
of  feet,  and  in  the  length  and  thickness  of  their  beoka.  T 
diifor  from  each  iither  in  these  respccta  more  than  do  it 
cot-pigeous.  Although  we  may  safely  admit  that  don 
pigeons,  which  vary  slightly,  and  that  toy-pigeons,  ri 
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leftterdegree  hi  accordance  with  thoir  more  higlily- 
pd  condition,  ure  descended  from  C-  livia,  including 

TiHDic  the  above  -  eniimeratod  wil  J  geographical 
tlie  qDestiou  lievomcs  far  niore  difficult  when  we 
a  eleven  principal  races,  nioitt  of  whicli  have  been 

modified.  It  can,  however,  be  ithowii,  hy  indirect 
'a  jterfectly  conclusive  uatun:,  that  these  principal 
tt  descended  from  so  many  wild  stock h  ;  and  if  tJiia 
mitted,  few  will  dispute  that  they  are  the  deacen- 
,  liria,  which  agrees  with  them  bo  closely  in  habitit 
i  obaraoters,  which  varies  in  a  state  of  nature,  and 
I  certainly  nudergone  a  considerable  amount  of 
It  in  the  toy-pigeona.  We  shall  moreover  presently 
ninently  favourable  circumstances  have  been  for  a 
int  of  modification  in  the  more  carefully  tended 

cms  for  concluding  that  the  several  principal  races 
■oended  from  so  many  aboriginal  and  uukuowu 
be  grouped  luider  the  following  six  heads  -.—Firtlly, 
p  chief  Tooes  have  not  arisen  from  the  variation  of 
QMMuea,  together  with  its  geographical  races,  they 
Kended  from  severul  extremely  distinct  aboriginal 
r  no  amount  of  crossing  between  only  six  or  seven 
could  produce  races  so  distinct  as  Ponters.  Carriers, 
Uilfl.  Turbits,  fihort-faced  Tumblers,  Jacobins,  and 
How  could  crossing  produce,  lor  instance,  a 
ft  F&ntail,  unless  the  two  supposed  aboriginal 
•emed  the  remarkable  characters  of  these  breeds? 
I  that  some  naturalist*,  following  Pallas,  believe 
)g  gives  a  strong  tendency  to  variation,  indopen- 
^  characters  inherited  from  cither  parent.  'I  bey 
t  it  would  U'  easier  to  raise  a  Pouter  or  Fautail 
crossing  two  distinct  species,  neither  of  which 
be  cbarscters  of  these  races,  than  from  any  single 
find  few  facts  in  supjiort  of  this  doctrine,  and 
(  only  to  a  limited  degree  ;  but  in  a  future  chapter 
to  ri'cur  to  this  subject.  For  our  present  purpose 
not  material.  The  question  which  concerus  us  is, 
not  many  new  and  important  characters  have 
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tiris^n  since  man  first  domcBticated  \he  pigeon.  Chi| 
nrdinsiy  view,  Tariability  is  due  to  changed  ootiditiotiB<dE 
on  the  Pallasian  iloctrine,  variabitity,  or  the  appramnca 
new  characters,  is  due  to  Bome  tuvsterions  ofTect  from  Uiv  dt 
ing  of  two  8}iecicfi,  neither  of  which  poHseeeea  the  chuvgl 
in  qnefition.  In  somv  few  inetanees  it  is  poesihlfi  that  il 
marked  raoee  may  have  been  formed  by  croeei&g ;  for  inaili 
a  Barb  might  perhaps  be  formed  by  a  croas  between  a  ia 
bcwked  Carrier,  having  large  eye-wattles,  and  some  m 
beaked  pigeon.  That  many  rac«8  have  bevn  in  Romo  dm 
modified  by  croBBJng,  and  that  certain  varieties  whici 
disiinguialied  only  by  peculiar  tints  have  ariseD  from  <ffDl 
Itetweeu  differently-coloured  varielios,  is  almoet  ccrlaiu. 
the  doctrine,  therefore,  that  the  chief  raoee  owe  their  Hi 
onces  to  their  descent  from  distinct  specie',  we  must  *i 
that  at  least  eight  or  nine,  or  more  probably  a  dozen  spw 
alt  having  the  same  habit  uf  breeding  and  roosting  on  n 
and  living  in  society,  either  nowesist  aomewht-'re.  or  fnniM 
existed,  but  have  become  extinct  hs  wild  biids.  Condda 
bow  carefully  wild  pigeons  have  been  oollecled  ihiougt 
the  world,  and  what  conspicuous  birds  they  aie,  t«pedi 
when  frL-quenting  rocks,  it  is  extremely  tmprobAble  I 
eight  or  nine  species,  which  were  long  ago  doruestioal^d  i 
therefore  must  have  inhabited  some  anciently  known  oonti 
ahoidd  still  exist  in  the  wild  state  and  be  unknown  to  <l 
thult^sts. 

llie  hypothesis  that  such  species  formeriy  existed,  but  li 
become  extinct,  is  in  some  slight  degree  more  prolwhlo. 
the  extinction  of  go  many  species  within  the  historical  perifi 
a  bold  hypothesis,  seeing  how  little  influence  man  has  hv 
exterminating  the  oommou  rock -pigeon,  which  agi'ees  in  al 
habits  of  life  with  the  domestic  races.  The  C.  lieianavfta 
and  flourishes  on  the  small  northern  islands  of  Faroe,  on  n: 
islands  off  tho  coast  of  Scotland,  on  Sardinia,  and  tlic  shore 
the  Mediterranean,  and  in  the  centre  of  India.  FaucicrBli 
sometimes  imagined  that  the  several  supposed  parent'spe 
were  originally  confiued  to  small  islands,  and  thus  mi 
readily  have  been  exterminated ;  but  the  facts  just  given  do 
favour  the  probability  of  their  extinction,  even  on  small  ialu 
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Xr.ir  is  it  probttlile,  frmn  what  is  known  of  the  distribution  of 

^  >)r<Is,  that  the  islands  near  Europe  shuul  J  have  licen  iuhabited 

'  v  ['c«u!iar  sjiecies  of  pigeuDS;  and  if  we  assxime  that  distant 

'  laic  islands  were  the  homos  of  tho  supposed  parent-BpL-cies, 

■   umrt  remember  that  ancient  voyages  were  tedionsly  slow, 

'  1  that  ships  were  then  ill-provided  with  fresh  food,  so  that 

i  T  wuuld   not  have  been  easy  to  bring  home  living  hints. 

1  bave  said  ancient  voyages,  for  nearly  all  tlio  races  of  the 

jiigt'on  were  known  before  the  year  1600,  so  that  the  supposed 

■wild  spt-eies  must  have  been  captured  and  domoaticat«d  before 

that  dat«. 

Secondly. ~^Tlie  doctrine  that  the  chief  domestic  races  are 

•^■«;.-ended  from  seveml  aboriginal  s-peciea,  implies  that  sevei-al 

I    lies  were  formoi'ly  so  thoroughly  domesticated  &s  to  breed 

I'liiy  when  confined.     Although  it  is  easy  to  tame  most  wld 

'  '■■r<\s.  ex])crience  shows  us  that  it  is  difScult  to  get  them  to 

Vrtied  freely  under  confinement;  althoughit  must  be  owned  that 

this  ia  IcflS  difficult  with  pigeons  than  with  most  ot-her  birds. 

l>aring  the  last  two  or  three  hundred  years,  many  birds  have 

'-  'H  kept  in  aviaries,  but  hardly  one  has  been  added  to  our 

T  '>f  thoroughly  reclaimed  speclew:  yet  on  the  alwve  doctrine 

must  admit  that  in  ancient  times  nearly  a  dozen  kinds 

'  [ligeims,  now  nnkuoivn  in  the  wild  state,  were  thoroughly 

•I'jraesticated. 

r/ii'rrf/^.— Most  of  ourdomeetioated  animals  have  run  wild 

ill  various  parts  of  the  world;  but  birds,  owing  apparently  to 

i.'.'ir  partial  loss  of  the  power  of  flight,  less  often  than  quad- 

il'-.-'ls.     Nevertheless  I  have  met  with  accounts  showing  that 

''   common  fowl  has  become  feral  in  South  America  and 

I'llmps  in  West  Africa,  and  on  several  islanda:  the  tnrkey 

|^  !it  one  time  almost  feral  on  the  lianka  of  the  Parana ;  and 

■  Guinea-fowl   has   become   perfectly   wild   at   Ascension 

!.  I  in  Jamaica.      In  this  latti^r  island  the   peacock,  also, 

i.is  become  a  maroon  bird."     The  common  duck  wanders 

'    111  its  home  and  becomes  almost  wild  in  Norfolk.     Hybrids 

'«een  the  common  and  musk-duck  which  have  become  wild 

ive  been  shot  in  North  America,  Belgium,  and  near  the 

-pian  Sea,     llie  goose  is  said  to  have  run  wild  in  La  I'lata, 

;  iir    commou   dovecot -pigeon   has    become   wild    at.  Juan 
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Feraandez,  Norfolk  Island,  AsccDBion,  probftlity  at 
the  shoreH  of  Seotluni),  and.  as  is  assortetl.  on  the  bwilu 
Hudson  in  Nortli  America.'"  But  how  different 
when  we  turn  to  tho  cloven  chief  domestic  races  (if  the  pigea^ 
which  are  BU])fiofied  hy  boiuc  authors  to  be  deeoendtil  fhimlO 
luanj  distinct  spe<-iea !  no  one  has  ever  preteiideil  Iha'  nj 
one  of  theeo  races  has  been  fimnd  wihl  in  any  quiirter  of  tta 
world ;  yet  they  have  been  transported  to  all  countriM,  ul 
some  of  them  must  have  been  carried  l>ack  to  their  milt 
homee.  On  the  view  that  all  the  races  arc  the  prodnd 
variation,  we  can  tinder^tand  wljy  thej'  have  not  become  fsni. 
for  the  ^eat  amonut  of  modification  which  they  h*ve  nnte" 
gone  shows  how  lung  and  how  thoroughly  they  have 
domesticated  ;  and  this  would  unfit  them  for  a  wild  life. 

Fourthly.— It  it  be  assumed  that  the  characteristic  differoD«» 
between  the  various  domestic  races  aro  due  to  descent 
several  aboriginal  speciea,  we  must  ooncludo  that  man  dtM 
for  diimeutication  in  ancient  times,  either  intentionally  or  llj 
chance,  a  most  abnormal  set  of  pi^<ons ;  for  that  epocNl 
resembling  such  birds  as  Pouters,  Fantails,  Carriers,  ButCr 
Short-faoeil  Tumblers,  Tnrbits,  A-c,  would  be  in  rhe  lii^at 
degree  abnormal,  as  compared  with  all  the  existing  menibal 
of  the  great  pigeon  family,  cannot  be  doubted-  Thu* 
should  have  to  believe  that  man  not  only  formerly  succmld 
in  thoroughly  domesticating  several  highly  abnormal  tipeaei, 
but  that  theso  same  species  have  since  all  become  extinvt,a 


I*  With  reipect  to  ftral  pijoona 
— for  Jiua  F*niande«,  tet  Bertcro  in 
'  AddhI.  .les  Sc.  Nat.;  toDi.  iii.  p.  351, 
Kor  Narfolk  lilanda,  s»  Rer.  E.  S. 
Diion  ID  the  '  DoTflunte,"  1851,  p.  14, 
on  th«  untborltf  of  Mr.  Gould.  For 
AiceaaloD  1  relj  on  MS.  iafbrmatlon 
giTM  me  bj  Mr.  L»j»rJ.  For  the 
buks  of  Ihe  HndsDn.  m  BIyth  in 
'Annua  of  Nst.  Hi.t.,'ifol.  ii.,  1857, 
p.5U.  KDrScotUnd.HeMauglUiTriij, 
•  BritUh  Birds.'  t>'[.  1.  [>.  275 ;  ulio 
ThDiDMan's  -Nit.  Hist,  of  Inland, 
i.l,„l  ii  „  ir  For  ducks,  «re 
■  Orniimema] 
For  ihi  feral 


duck*. « 


Audnb 


Seln-lAB 


Blr<b,S 

ReT.    E.     S      DUon 


•  Hf  brida  dnn>  la  F. 

Met.'     Fortbe  gcKue. UidnrtO^Bv 

St.-Hilairc, '  H!M.  N'at.  G^n.,'  tta.& 

p.  498.     For  ^inea-fowli,  m  ag«4> 

'NutumlutV  Sojaurn   in  Jius>i>i 

p.  124;  and  bit  '  Birds  of  Jtm 

for   fnllir    pnrtirnlirs.     I  n« 

wild  giilnea-fbvl  in  AsoniioB. 

the  pvacock,   tee  'A    W*ek  at 

lEoral,^   br    a   comtwtvn 

Mr".  R.  Hill.  p.  42.      For  Iha  t< 
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itat  now  niiknn\vii.     ThiG  doable  accident  it)  eo  ex- 

ItnprobuMG  tliat  the  ati8umed  exiBtence  of  so  many 

species  would    require    to  be    suppiirted    by  the 

evidencfr.     Ou  the  other  hand,  if  all  tho  tAcw  are 

A  frum  C.  livia,  wc  oan  underBtand,  as  will  Iiereafter 

fnllj  explained,  Iiow  anjeli^ht  deviation  in  structure 

ftppuarcil  would  continually  be  augmented  by  the 

ktion  of  the  inoet  strongly  marked  individuals ;  and  as 

'  selection  would  be  applied  according  to  man's 

ind  not  For   the  bird's  own  good,  the  accumulated 

of  deviation  would   certainly   be    of  an   abnormal 

romparison  with  tbe  structure  of  pigeons  living  in 

if  nature. 

already  alluded  to  the  remarkable  fact  that  the  cha- 

B  diflerei'ces  belweon  the  chief  domestic  mcea  are 

ly  rnrtable ;  we  sec  this  plainly  in  (he  great  dificrenoe 

amber  of  the  tail-feathers  iu  the  Fantail.  in  the  deve- 

lof  the  crop  in  Pontcre,  in  the  length  of  the  beak  in 

I  in  tbe  state  of  the  wattle  in  Carriers.  &p.     If  iheto 

s  tM«  the  result  of  sacceBsiTe  variations  added  together 

ion,  we    can    understand  why  th<-y  should    bo    so 

for  these  are  the  very  parts  which  have  varied 

deroeetication  of  the  pigeon,  nnd  therefore  would  be 

fill  to  vary;    these  variaiions    moreover  have   been 

and  are  still  being  accumiilaled  by  man's  selection; 

they  have  not  as  yet  become  fiimly  fixed. 

, — All  the  domestic  races  pair  reafUly  together,  and, 

tqnally  important,  their  mongrel  offspring  are  per- 

rtile.      To  ascertain  tliis  fact  I  made  many  cxperi- 

hich  are  given  in  the  note  below :    and    recently 

tmcier  has  made  similar  experiments  with  the  same 

The  accurate  NeuraeiBter  asserts  that  when  dovecfits 

I  dnn  cut  i  Iodk  Ubla  of  dDubtwIlT  Kutii  Ihua  nnited  bII.     Th« 

croMM  (nxita  bjr  fSmder*  oua   of    Bvb    digtinut    brndi    being 

I  HTNiil  dameatlc  breads  bUndad  ta|;ethcr  with  atiimpair«l  r«P- 

.  thiali  ilvorthwhilcpub-  tilitjr  it  iinportant,  bcaiuc  Oftrtnar 

Iu**  myt]!  miule  lor  thli  fau  ihown  thit  it  <>  a  verj  general, 

BH*  aauj  cTOfftt.  nod  nil  though  not,  u  he  thought,  nniTHul  ■ 

W  fartile.     I  hare  nniled  rale,   thut    complex   crinon   betnew 

fnt  at  tha  moil  diitiact  HTeral  (pceiia  Hre  eiesHiTelj  •tcrfla. 

rJlfc  putience  1  might  an-  I  hnve  met  witb  onlj  two  ur  thr*« 
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aie  crossed  with  jngeims  of  auy  otLer  breed,  the 
wttremely  fertile  and  hardy."  MM.lkntaidaudCorbj 
after  their  great  eiperieuci>.  that  the  more  diatinot  ^ 
are  which  are  crossed,  the  more  productive  a 
ofispriug.  I  admit  that  the  doctrine  first  hroachedfl 
is  highly  probable,  if  uot  actually  jiroved,  namely,  t 
allied  species,  which  in  a  state  of  nature  or  whoii  finit  oi 
would  have  been  in  some  degree  sterile  if  crueaed,  la 
sterility  after  a  long  course  of  domestication;  yet  iri 
consider  the  great  differenco  between  such  races  • 
Carriers,  Runts,  Faiitails,  Turhits,  Tumblers,  &c,  l' 
their  perfect,  or  even  increased,  fertility  when  inte 
the  iiiost  complicated  manner  beoimes  a  strong  s 
favour  of  their  having  all  descended  from  a  si  _ 
This  argument  is  remiereil  much  stronger  when  ti 
append  in  a  note  ^*  all  the  cases  which  I  have  c 


oasts  of  nported  ■tcrilitj'  Id  the  olT- 
itnring  of  certnill  races  when  crosscil. 
tHstor  ('Dim  Ganie  der  Kcldtau- 
beniucht.'  IB3I,  i.  15)iiMerts  thnt  the 
uangr*l>  (frum  Barbs  and  Fantails 
no  >terile :  1  hate  jirored  thia  to  b« 
orTnneuUB,  nut  on);  bv  cromag  thoae 
hrbrids  with  iwTeial  other  faibnds  of 
the  fnma  pHrentage,  but  by  the  more 
Hvara  t«t  of  ^Jriag  brotbar  ind 
tlittir  hjbrMs  Merit,  and  th«j  were 
ptrftetli  fertile.  Temmiack  hu  ttsted 
('  Hi»l.  N»t.  Orfn.  de«  Pigeons,'  lom.  i. 
f.  197)  that  the  Turbil  or  Owl  will 
not  croH  readily  with  other  breeds: 
bat  uyTurbit*  crossed,  wben  left  free 
with  Almond  Tumblers  and  with 
Trumpeter* ;  the  laiae  thing  hai 
KNurred  <KeT.  K.  S.  Uiion.  'The 
DoTooDt,']}.  lOTlbetwoeaTarbitisnd 
Duvneots  and  >UBi.  I  have  cmssed 
TurblU  with  lUrbi,  aahas  U.fioitard 
(p.  34),  who  Raja  the  hybrids  were 
vtfy  lirUU.  Hybrid!  from  a  Turhit 
■nil  Tulail  hare  been  knaarn  to  breed 
Mtf  «•  (HInlel,  ■  T^ubeniDfht,'  t.  25, 
.  kKd  tWchsteln,  ■  >JnturB»»cli.  Deul*fh.' 
It.  It,  *.  U.  TurblU  (lUnlel.  a.  26) 
hav*  b«-n  rrsHKl  with  IVuMn  and 
wlUi  Jamblna,  and   wllb   a   hybrid 


^dM| 


I'ho  Utter  autbnr  has,  h 
some  vague  atatemeiits  ^. 
sterility  of  Turblt*  when  a 
certnin  other  crossed  brtfik 
bare  little  doubt  that  the  II 
Diion's  eipUnatiao  of  such  all 
Is  correct,  vix.  thai 
both  with  TutInI*  at 
occasional  ly  sterile. 

"  'Da«  Qanie   der  1 
a.  18. 

"  '  Lm  PigBona,"  it,  p,  S 

"  Domeatio  pigeons  pair 

with  the  allied   C.  own  (K 

'Nalurxesch.  DentschUndl,' 

cross  seTemI  times  in  Cl 
yonog  were  very  apt  ta  M 
ten  days  old;  one  hyltP 
rwtred  (froiu  C.  tntaa  u' 
werp  Csrtier]  Jiairad  w 
but  qerer  biid  egga.     ] 
tber  sUtas  (a.  16)  that  I 
pigeon  will  eroiat  whit  m 
l\uiur  rimirii  ud  T.  4 
nothing  b  tud  of  the  tm 
hjbrida,  and  thia  traoll 
mentioned  bad  tba  C   ' 
tainad.    In  tba  7    ~ 


THEIE   PABEKTAffl 

y  &  single %vell-aecertiiineil  instauce  is  knowti  of  hyfarii^B 

*u  two  true  specieB  of  pigeons  being  fertile,  tnfw  *e,  or 

n  when  crossed  with  one  of  their  pure  parunts, 

rt/j. — Excluding  certain  important  characteriBtio  differ^ 

e  chief  races  agree  moat  closely  both  with  each  other 

1  C.  Uvia  in  all  other  respects.    As  previously  observed, 

s  eminently  sociable ;  all  ditjlilie  to  perch  or  roost,  and 

I  to  bnild  in  trees :  all  lay  two  eggs,  and  this  is  not  a 

rersal  rule  with  the  Columbidw ;  all,  as  far  as  I  can  hear, 

Jaire  the  same  time  fur  hatching  their  eggs ;  all  can  endure 

■  flttiue  great  range  of  climate ;  all  prefer  the  same  foo<l,  and 

y  passionately  fond  of  salt ;  all  exhiliit  (with  the  asserted 

Iptionof  theFinnikin  and  Turner  which  do  not  differ  much 

iny  other  character)  the  nume  peculinr  gestures  when  court- 

e  females;  and  all  (with  the  exception  of  Tiumpeters 


to  me  from  Sir.  Jsitih 

il«   hjbrid  from    Turtsr 

I  <  domestic  pigfon"  paired 

n\    differcDt    *peciei    of 

i  doTci,  bnl  soDC  of  (he 

n  good."     Hjbrldx   iWn   C. 

id  fymnopkilialmoi  werealvriln. 

W»  ■  Ua^.  of  Nut.  Hist.'  vol. 

4.p.IM,ltLiiaid  tfaiitBinaie 

d  (Itdbi    Turtvr  vulgiirii  male, 

thi   vram-GulDured    T.  ruoria 

i)  {Mirvd  dnilng  two  yatn  with 

■Je  T.  rtofia.  Dad  tbe  Utter  laid 

>    *gg«,   but    al>    vrcra     tterile. 

Boitanl  and  Corbie  (■  Us  Pigeoni,' 

K}  AtHt*  that  tbft  hybridii  from 

^tWOtorttc-doTei  nn  invarUbl/ 

It  iBth  intrr  m  and  with  tither 

I   eiperlmeat  vat 

J  M.  Corbie  "  tyen  one  enp^re 

)ni~    snd   llkeirise    by  M. 

UA  by  SI.  Vicillot.     Tem- 

9  found  the  hyhrida  from 

ipediia  quite  barren.  There- 

i  Becbstein  ('  i4>tuTgewh. 

id>  Vogel,'  B.  4,  B.   101) 

t  tba  bybrids  from  thete 

propngalB  inter  se 

l&y  wtU  with  pure  gpeclea,  and 

1  »  writer  in  the  '  Field '  newii- 

ir  ^  a  letter  dated  Nov.  loth, 

I)  mikca  a  limllar  *BHrt[aD,  it 


VtitrtleHlarei  p 


would  appear  tbat  there  mint  besomo 
mitlabe  ;  though  vbat  the  mistake  ia 
!  konw  not,  M  BecbiitelaatleutTDaii: 
have  itnovD  the  white  rariety  of  T. 
rfloria  :  it  would  be  an  UDjwralleliHl 
fact  if  the  lame  two  species  aomelimea 
prodocfld  cxtrttnftfj  fertile,  add  aome- 
timeN  ixlremel'j  barren,  offepring.  In 
the  MS.  report  from  the  ZnolDgickl 
Gardenti  it  is  said  that  hybrids  from 
TurivT  luijarit  ud  niratensia,  and 
from  T.  «4ror«  nod  Eclopiikl  migio- 
torira.  were  .terile.  Two  of  the  latter 
male  hybridB  paired  with  their  pan 
parent!,  t'u.  Turtvr  tmlgan'i  and  the 
bctupittea,  and  likewiae  with  T.  ritona 
and  with  Colutnba  anat,  and  >a*aj 
eggs  were  pnylnced,  bnt  all  wera 
barretl.  At  Paris,  hybrids  have  been 
raised  (Isid.  Geoffroy  Saint-Rilaire, 
'  Bist.  Kst.  Omn-ale,'^  lutn.  lii.  p.  ISO) 
from  Turtur  aurittu  with  T.  af- 
baiitfiuii  and  with  T.  xmlnalt;  bnt 
nothing  is  said  nf  their  fertility.  At 
the  .Zoological  Oardens  of  London  the 
Ooura  mronala  and  lictorur  prodattd 
a  hybrid  which  jiaired  with  the  pore 
G.  coForuila.  and  laid  several  et^gs,  bnt 
these  proTed  barren.  In  1 8«0  CWubAj 
ffymn'iplil':almiii  and  mooi/oin  pro- 
daced  bybrids  In  these  same  garden*. 
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and  Laughers,  which  likewise  do  not  differ  much  in  any  otha 
character)  coo  in  the  aame  peculiar  maniior,  unlike  thuTOios 
of  any  othor  wild  pigeon.     All  the  coloured  breeds  displij 
the  eanie  i>oculiar  metallic  tints  oa  the  breast,  a  character  b 
from  general  with  pigeons.     Each  race  presents  nearly  tb* 
same  range  of  variation  in  colour :  and  in  most  of  the 
we  have  the  same  singular  correlation  between  the  derdi:^ 
ment  of  down  in  the  young  and  the  future  colour  of  pli 
All  havo  the  propoi'tioual  length  of  their  toes,  and  of  tliA] 
primary  wing-feathers,  nearly  the  same, — -characters  whiA  I 
are  apt  to  differ  in  the  several  members  of  the  ColutnhidA  I 
In  those  races  which  present  some  remarkable  deviation  <t  ] 
structure,  such  as  in  the  tail  of  Fantails,  crop  of  Pouters,  beik  ' 
of  Carriers  and  Tumblers,  <fcc..  the  other  parte  remain  ntsaly  ! 
analtered.    Now  every  naturalist  will  admit  thai  it  would  bi 
scarcely  possible  to  pick  out  a  dozen  natural  species  in  any 
family  which  should  agree  closely  in  habits  and  in  geiienl 
structure,  and  yet  should  differ  greatly  in  a  few  chanioHai 
alone.    This  fact  is  esplicable  through  the  doftrine  of  nslunl 
selection  ;  for  each  successive  modification  of  structure  in  e«4 
natural  species  is  preserved,  wslely  because  it  is  of  sorvice! 
and  such  modifications  when    largely  accumulated  Imply  * 
great  change  iu  the  habits  of  life,  and  this  will  almost  MP 
tainlylead  to  other  changes  of  stmoture  throughout  thewlttll 
orgauiitation.     On  the  other  hand,  if  the  several  races  of  tin 
pigeon  have  been  produced  by  man  through  selection  sod 
variation,  we  can  readily  understand  how  it  is  that  tli^ 
should  still  all  resemble  each  other  in  habits  and  in  itwM 
many  characters  which  man  has  not  cared  to  modify,  white 
they  differ  to  so  prodigious  a  degree  in  those  parts  whiol , 
have  struck  his  eye  or  pleased  his  fauey- 

Besides  the  points  above  enumerated,  in  which  all  tin  I 
domestic  races  resemble  C.  Uvia  and  each  other,  there  is  «*  ■! 
which  deserves  special  notice.  The  wild  rock-pigeon  is  of  •  ] 
slaty-blue  colour;  the  wings  are  crossed  by  two  bars:  fl< 
croup  varies  in  colour,  being  generally  white  iu  the  pig<* 
of  Europe,  and  blue  in  that  of  India  ;  the  tail  has  a  blank  I* 
close  to  the  end,  and  the  outer  webs  of  the  outer  tail-feathfll 
are  edged  with  white,  except  uoar  the  tips.    ThoiK)  comlHiu^ 


^ 
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icters  are  not  fouud  in  e.iiy  wild  pigeon  >«eides  C,  litia, 
loijked  carefully  through  the  great  collections  of 
.  in  the  British  MiiBenm,  and  I  iind  that  a  dark  htir  at 
fend  of  the  fail  ia  common  ;  that  the  whiti-  edging  to  the 
r  tail-feathers  is  not  rare  ;  but  tlint  tho  white  croup  is 
■are,  and  the  two  Ijlock  bars  ou  the  winge  occur  in 
ther  pigeon,  excepting  the  aipine  0.  teuetniola  and  C. 
tilria  of  Asia.  Now  if  we  turn  to  the  domestic  races,  it  is 
Illy  rcmnrkable,  as  an  eminent  fancier,  Mr.  Wicking, 
)  me,  that,  whenever  a  blue  bird  appears  in  any 
^  the  wings  almost  invariably  show  the  double  black  bars." 
t  primary  wing-feathers  may  be  white  or  black,  and  the 
"e  body  may  be  of  any  colour,  but  if  the  wing  coverts  are 
i,  the  two  black  bars  are  sure  to  appear,  I  have  myself 
r  acijiiirfMl  trustworthy  evidence,  as  given  below,-*  of 


*  Is  one  i<iice[ilioa   to  the 

■bumIit,  Iq  ■  rub-rarict;  or  the 
^OW  vf  (irraiaa  origia,  which  ii 
rf  by  Nninif itter.  uiil  wiwiilio«D 
I  by  Ur.  Wirking.  ThU  bird  is 
^tflultat  the  block  wing-bKn; 
B  object,  howerer,  in  iracing  the 
~  r  Ih(  chief  tactu,  thii  ei- 
^itia  the  leu  Mlhe  SwhUov 

manjr  >ub-Tiiricti<»  the  h\tpk 
a  npUcFd  bf  bars  of  rarioiu 
.  Tlw  fiifiirM  give!)  by  Neu- 
K  are  ■uffidcDt  to  ahuw  that.  If 
1  slope  tie  blue,  ibe  black 

i  I»r»  i>b«erTed  blue  birds  wilh 
tt  abare-nieiitiancd  mnrki  in  the 
g  meet,  which  teemed  to  bo 
jetl;  pure,  and  nere  sbowii  at 
eihibltiDiu.  pDtitflr>,  with 
lie  black  wing-ban,  with 
M  croup,  djirk  bjir  to  end  of  tail, 
rulgingtoontertail-faathers, 
(■.with  all  thew  Bame  charactvrs. 
ill  with  the  Mune;  but  thecmnp 
M  «u  bluish  or  pure  blue.  Mr. 
«  br«d  blue  Fantalli  from  two 
^  Ulda.  CBiTlers  (including  the 
"'■"  B  of  Kcnmeltlec)  with  nil 
1 :  twn  bird)  which  I  ei- 
ti  had  white,  and  two  had  bins 


cTonps;  the  white  edging  to  the  outer 
tail-li^athers  wu  nut  pretenl  in  all, 
Mr.  Corker,  a  great  breeder,  siunree 
me  tfant,  if  black  cirrien 


e  gen en 


^the 


oiriiirliig  become  first  aih-ci 
and  then  blue  with  black  wing-ban. 
Rnnla  of  the  elangated  breed  had  the 
ume  marks,  but  the  croup  was  pale 
blue;  the  outer  tHil-feBthers  had 
white  edgea.     Neun 


1  Flor 
with  black    t 


t,  bnt  1 


It  of  a 

Jacobins   a 


weired  a 


lenit  two  io- 
stances  of  tbe  btae  varietj'  with  black 
bars  haling  appeared  in  England; 
blue  Jucobina  were  bred  by  Mr.  Brent 
from  two  black  birds.  1  have  seen 
common  Tnmblvrs,  both  Indian  and 
English,  and  Short-fiicM  Tumblers,  of 
a  blue  colour,  with  black  wing-bara, 
with  tbe  hlai:k  bar  at  the  end  of  the 
tail,  nod  with  the  outer  Uil-reiithers 
eilged  with   white;  the  croup  in  all 

nerer  nbsolutelj  white.  Blue  Barbs 
and  Trumpetersieemto  beetcessinlj 
rare ;  but  Neumeister,  who  maj'  be 
itnplicitly  trusted,  figures  blue  nrie- 
l.iesof  both,  with  bUck  wing-barm  Mr. 
Br*nt  iDfomu  me  that  he  has  seen  ■ 
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■  blno  hirda  irith  black  bus  «■  Ae  wing,  witb  the 
Mlhiir  wbit«  ur  Tcry  pkle  or  ^ik  Uvk.  with  the  tail  b 
ft  terminal  bUck  b*r.  And  with  the  a«t^  fiMtben  r.ife 

[  tAfp^l  with  white  or  very  pile  oohjsied.  ta  the  iAkmiag 
vhich,  u  1  carefollr  obaemi  in  ewit  otae.  appcuid 

:  perfectljr  trti«:  tumdj,  in  PaatHs.  FanbulA,  Tna 
imciiiiiu*,  Tw-bits,  Boriw,  Cmrhen,  Hunts  of  thno  i 
vamtieM.  Tnuupetere.  Swallows,  and  in  maaT  othi 
ptgnons.  which  as  being  clueely  allied  to  C  Hiia,  > 
woilh  fnamcnting.     Thns  we  >e#  that,  in  poiciy  Iwd 

I  of  Gvciy  kind  known  in  Enrope,  blue  Uny  twoaaionallT 
having  ail  iho  tnarks  which  cfaaractcriae  C  liriM.  and 
ooncnr  in  uo  other  wild  qwciee.  Mr.  IQyth.  also,  hii 
the  same  obwnatiiim  with  leapect  to  tbo  Tanooa  il 
Tioea  known  in  India. 

Certain  rariati»iis  in  the  plnmage  are  eqnallr  ooidi 
the  wild  C.  fi'ria,  in  duvecot-pigeonB.  and   in  all  tb 
highly  luinlified  nuxe.     'I'hns,  in  all.  the  crvinp  raiit 
white  to  bine,  Wing  ioi«t  frcqnently  white  in  Eun^ 
very  generally  bine  iti  Lidia.'^     We  have  seen  that 
C.  liria  in  Europe,  and  dovecots  in  all  partt  t  '    ~ 
often  have  the  npper  wing-eoverts  chwinerwl 
and  all  the  most  distinct  nuies,  when  Idue.  are 
che<|Uered  in  precisely  the  Bome  manner.     Thns  I 
Pontore,  Fantails,  Carriers,  TnrlntB,  Tnmblen  (h 
Euglikh),  Swallows,  Bald-patee,  and  other  toy-pf 
Knd  chequered ;  and  Mr.  Exqnilant  has  sei<n  a  choqi 
I  bred  front  two  pure  blue  Tumblers  a  cbe.{nered  1^ 

The  facte  hitherto  given  tvfer  to  tiie  oooa«i<Huil 
in  iini  e  races  of  blue  biixls  with  bliick  M'iug-bHrB,  % 

bluu  liurb  ;  la.X  Mr.  H.  Vim.  ni  I  nm  Undru.     A  ilatr-bla* 

Inform*!   by    Mr    Ttgclmeicr.    once  ^;>k.hi ri;«a hiu ulin 

bred  B  -ilitr  (which  uiwiu  vcrj  pal*  od  Ibc  croap  alaao^    1 

Hue)  Barb  from  Uro  jrelluw  birds.  Imliiw  figmlU  then  W> 

»  Mr.  BIyth  inform*  me   lh»t  nil  feathen  cunfined  to  lb* 

croup  blue  i  bntlhitliDoHiiTiiriiiblo.  from  PmU.    Tha  Jar* 

lor  rpo»*«M  a  rery  |mI«  Wue  Simmkli  porttd  into  Anor,  u ' 

pii«.o  with  ihecronp  perfectly  whit*,  nw)  hu  n  poftctly  wl 
Mt  to  me  bj   Sr  W.   Elliot   from 


THEIE   BEYEESIOS   fS  COLOCS, 


207 


-  line  and  cbeqoered  birds:    but  it  will  now  be  aeen  tliat 

'  Fi    two   birdis  beltHiging   to  disthiet  non   m    iinwl. 

rlicr  of  wbicb  harci,  aor  probaUj'  fakve  bad  dnriBg  nuiT 

'  rntions,  a  trace  of  bine  in  th^  phmiagc  c*-  •  tnoe  a€ 

:ii:-b>re  and   the  otber  cjutneterwtie  imrin.   they  Tcrjr 

juently  prodaoe  mongrel  o&pring  of  ■  Uae  cdIomt,  Mm*- 

.  <iiii>.  clieiiiicrod,  witb  black  wing-buv,  Ac;  or  if  not  of  m 

t'lTii'  colour,  ret  with  the  eereral  <it*t*c*imgftic  marls  more 

■  It   lenfi   pUinly  devtilope^.      I  was  led  to  inrcstigato  tbi> 

»'j|>k«t  fritm  MM.  Boitard  and  Corbie*'  baring  aBaert«l  tfaat 

r  111  cTiMseH  between  certain  breeds  it  is  rare  to  g^  anrtlirng 

M  MfK'te  or  dovecot  pigetma,  which,  as  we  know,  arv  bine 

:'U  with  the  nsual  characteristic  marks.     Wt<  shall  h^rt^ 

r  sec  that  this  enbject  pceaeeaea,  indepeodenllr  of  onr 

:'>i'tit  ohJL<ct.  considerable  intenset.  so  that  I  will  gire  the 

■    Ill's  of  ray  own  trials  in  fnll.     I  selected  for  esjicrinient 

■■   -  8  which,  when  pure,  rery  Beldoin  prwlncc  birdu  of  a  bine 

'  i  <ur.  or  hare  bare  on  their  wings  and  tail. 

Die  \nn  is  wlut«,  with  the  h»«ii.  tail,  and  primary  wing-  ' 

iilinrs  tiliii.'k;  it  is  a  bree^  which  was  established  as  long 

: '  w  the  year  IGOO.     I  cro«Hed  a  male  Nnn  with  a  fconala 

■i  (Mmmon  Tnnibler,  which  latter  rariety  generally  bi«eds 

'  'lit'.    Thus  neither  parent  had  a  trace  of  bltte  in  the  plumage, 

'  -S  bare  on  the  wing  and  tail.      I  shonld  premise  that 

mnion  Tnmbters  are  rarely  bine  in  Englaixl.     From  the 

■  i-v?  eroBH  I  renred  ^erorsil  yonng:  one  was  rod  over  the 
I'lo  t>ack,  but  with  the  tail  as  bine  as  that  of  the  roofe- 

■  '.'I'ln  :  the  terminal  bar,  howerer.  was  alieenr,  but  the  outer 
i  iriiiTTB  were  edged  with  white;  a  aeoond  anl  third  nearly 
'"tiiiUhI  the  first,  but  the  tail  in  biith  presented  a  trace  of 
'  "  luir  ut  the  end;  a  fourth  was  brownish,  and  the  wings 

■  ned  a  trace  of  the  double  liar ;  a  fifth  was  psle  blue  over 
..■  whole  breast,  back,  cronp.  and  tail,  but  the  neck  and 

..-.(ary  wiug-fcathers'were  reddish:    the  wings  present^ 

'  <  itistinct  bars  of  a  red  colour ;  the  tail  was  not  liarred.  but 

'   onter  feathers  were  edgwl  with  white.     I  crossed  this 

•>«L  curionsly  coloured  bird  with  a  lilack  mongrel  of  com- 

H)(at«d  deaceut,  namely,  from   a  bhiek    liarh,  a  Sjiot,  and 

••  ■  Le»  PigTOns'  S:c..  |i  :I7. 
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Almond-tumblor,  so  that  the  two  young  birds  prodiiwl  tn 
this  cross  iuclmied  the  blood  of  five  varietie*.  none  of  vr" 
had  a  trace  of  blue  or  of  wiDg  and  tail-bars :  one  uf  the  ti 
young  birds  was  brown iBh-black.  with  black  wing'hin;n 
other  woa  reddiah-duii,  with  reddish  wing-liars,  pulct 
the  rest  of  the  body,  with  the  croup  pale  blue,  the  tail  bluia 
with  a  trace  of  the  temiiaal  bar. 

Mr.  Eaton"'  matched  two  Shiirt-faoed  Tumblers,  i 
Bplasli  cock  and  Idte  hen  (neither  of  which  are  lilni 
and  from  the  first  nE«t  be  got  a  perfect  blue  bird,  and  tnati 
eeoond  a  silver  or  pale  blue  bird,  both  of  which,  in  a 
.with  all  analogy,  no  doubt  presented  tho  UBUal  chart 
marks. 

I  crossed  two  mule  black  Barbs  with  two  female  ri'd  S| 
These  latter  have  the  whole  body  and  wiugs  white,  wi&j 
spot  on  the  forehead,  tbe  tail  and  tail-coverts  red ;  tlw  M 
existed  at  least  as  long  ago  as  1670,  and  now  bree^ls  pvrfttB 
true,  as  was  known  to  be  the  case  in  iho  year  17^5.-*  B*^ 
areuniformly-oolourtsl  birds,  with  rarely  even  a  trace  ijhM 
on  the  wing  or  tail :  they  are  known  to  breed  very  true.  T( 
mongrels  thus  raised  were  black  or  nearly  black,  or  i»A  f 
jiiile  brown,  sometimes  rlightly  piebald  with  white:  of  lb 
birds  no  Icfs  tlutn  six  presented  double  wiug-barv:  in  t< 
the  bars  were  conspicuous  and  quite  blaok ;  in  scves  tM 
white  feathers  appeared  on  the  croup ;  and  in  two  or  tin 
there  was  a  trace  of  the  Icrmiiml  bar  to  the  tail,  but  in  an 
were  the  outer  tail-feathers  edged  with  white. 

I  Grossed  black  Barbs  (of  two  excellent  strains)  with  pvnt 
bred,  snow-white  Fautails.  The  mongrels  were  K^cnl 
quite  black,  with  a  few  of  the  primary  wing  and  tail  fcatbl 
white :  others  were  dark  roddieh-brown,  and  others  awl 
white  :  none  had  a  trace  of  wing-liars  or  of  the  whitu  civi| 
I  tlion  paired  together  two  of  these  mongrels,  namely, 
brown  and  black  bird,  and  their  offspring  displayed  »riii| 
ItaTs,  faint,  but  of  ii  darker  brown  than  the  rmt  of  l>ody.  ll 
WKViid  brood  from  tho  same  parents  a  browu  bird  '* 
produced,  with  several  white  fwithers  confined  to  the  cmvf- 

•f  •Tr.'ntl...  ..n    Pigwu.,'   18,W,  p.  "  J.  M<><>reV'Ca]umbariam,'lt) 

Hb.  in  J.  M.  tntuo'i  edition.  18^1,  p.  Tl 
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[  trosBcd  a  male  dun  Dragon  belonging  to  a  family  which 
it  liM-u  (iim-eolonred  without  wing-liare  during  several 
ii^mlionB.  with  a  nniform  red  Barb  f  bred  from  two  black 
1 1  iS  I ;  aud  the  offspring  presented  decided  but  faint  traces 
'  iiig-liare.  I  criMsed  n  uniform  red  male  Runt  with  a 
ill'  trump«.'ter;  and  the  offapriug  had  a  slaty-blue  tail  nith 
Ntr  at  the  end,  and  with  the  outer  feathers  edged  with 
»it«i.  I  also  crossed  a  female  black  and  white  che<iuer«i 
Vujietrr  (of  a  different  strain  from  the  lafit)  with  a  male 
luond-tnmbler,  neither  of  which  exhibited  a  trace  of  blue, 
of  the  white  croup,  or  of  tlie  bar  at  end  of  tail ;  nor  ie  it 
)))able  that  the  prt^cnitors  of  the«e  two  birds  had  for 
>iir  genenitiona  exhibited  any  of  these  characters,  for  I 
re  never  even  heard  of  a  blue  Trumpeter  in  this  country, 
I  my  Almond-tumbler  WHS  purely  bred  ;  yet  the  tail  of  this 
agrel  WAS  bluish,  with  a  broad  black  bar  at  the  end,  and 
'  enrup  was  perfectly  white.  It  may  be  observed  in  several 
thcsL-  ca/tL-ti,  that  the  tail  first  shows  a  tendency  to  become 
revcrai'iti  blue  ;  and  this  fact  of  the  persistency  of  colour  in 
Ijul  and  tail-wtverta  ^^  will  surprise  no  one  who  has  attended 
'he  crossing  of  pigeons. 

nio  lust  case  which  I  will  give  is  the  most  curious.  I 
red  a  mongrel  female  Barb-fantail  with  a  mongrel  male 
^t-«piLit:  neither  uf  which  mongrels  had  the  least  blue 
at  them.  Let  it  be  remembered  that  blue  Barbs  are 
emively  rare  ;  that  Spots,  as  haij  been  already  stated,  were 
feotiy  characterised  in  the  year  1676.  snd  breed  perfectly 
B  ;  this  likewise  is  the  case  with  white  Fantails,  so  much 
Sut  1  have  never  heard  of  white  Fantails  throwing  any 
CT  colour.  Nevertheless  the  offspring  from  ihe  above  twu 
DgnU  was  of  exactly  the  same  bine  tint  as  that  of  the 
il  rock-pigeon  from  the  Shetland  Islands  over  the  whole 


'  I  cunlil  rinaameroai  mmpln; 
will  tDlflu.  A  moBarel,  whnae 
fnDrlfMTfntiinnnwFiileTurbll, 
U  trawfttn,  whiu  FiiDiail,  and 
I  Psaur,  vu  oh  lie  all  orer. 
ft  >  rrrj  Tew  fexthers  about  Ihe 
I  aBl  oD  Ihc  «1ii|;i.  bol  the  irbDle 
■b4  lail-cniErtt  were  dark  blnlsb- 
fM.  I. 


grer.  Anolhct  mniigrcl  wbiae  four 
Kmndpnrent*  were  n  rod  Rout,  whilt 
Trumpeter,  white    FanlBJl,   and    thr 

orer.  eice|it  Iha  tnil  ami  upper  ailt- 
covertEi.  which  were  iwte  fiiwn,  kdH 
eiMpt    the    niinlHt   trie*  of  doiible 

wlDg-bars  of  the  ume  (wlo  fivn  tint 
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boflk  and  wings;  the  double  black  wing-ltars  ' 
coiispionoiia ;  the  tail  was  exactly  ftlihi-  in  all  ita  c 
and  the  croup  was  jinre  white  ;  the  bead,  however, ' 
with  ft  shade  of  red,  evidenlly  derived  from  the  Spnl,  viM 
of  a  palor  hlue  than  in  the  rock-pigeon,  as  -was  tbv  Bhnud 
So  that  two  black  Barbs,  a  red  Spot,  and  a  white  Fii)iiul.i 
the  four  pnrely-bred  grandparents,  produced  a  biiVI  eihiMtil 
the  general  blue  colour,  together  with  wvery  characteill 
niaric,  the  wild  Columba  liviii. 

With  reepeot  to  crossed  breeds  frequently  produoitig  U 
birds  cheqnered  with  black,  and  resynihUng  in  all  tWfU 
both  the  dovecot-pigeon  and  the  chequered  wild  itniq 
the  rock-pigeon,    the  Btatoment  before  referred  t«  hj  ■ 
Boitard  and  Corbie  wonld  almost  suffice;    but  I  will  g 
three  instancts  of  the  appearance  of  such  birds  from  (W 
in  which  one  alone  of  the  parents  or  great-grsudpamtll 
blue,  but  not  cheijucred.     I  crossed  a  male  blue  I'urhttTofl 
snow-white  Trumpeter,  and  the  following  year  with  >  4 
ieaden-brovrn.  Short-faced  Tumbler :  the  offspring  btm  I 
first  cross  were  an  perfectly  chequered  as  any  doveii>l-ingN 
and  from  the  second,  so  much  bo  as  to  bo  nearly  as  hlid^ 
the  most  darklychequered  rock -pigi'on  from  Madeira, 
bird,  whose  great-grandparents  wore  a  «hitc  TVump* 
white  Fautail,  a  whito  Red-sput,  a  red  Runt,  and  abiaePi 
was  slaty-blue  and  chequered  exactly  like  a  doTont-figi 
I  may  here  add  a  remark  made  to  mo  by  Mr.  Wifiing,  ^ 
haH  had  more  experience  than  any  other  person  in  £ugl>adli 
breeding  pigeons  of  various  colours :  namely,  that  whun  a  "  * 
iir  a  blue  and  chequered  bird,  luiving  black  wing-lnts,  ■ 
a])pcara  in  any  race  and  is  allowed  faj  breed,  these  dial 
are  so  htrongly  transmitted  tliat  it  is  extremely  difficnh  R 
emdii;ate  them.  1 

What,  then,  are  we  U)  conclude  from  this  tendency  in* 
the  chief  domestic  races,  both  when  pnrely  bred  and  vn 
Mtfiecially  when  intercrossed,  to  prwluee  offspring  of  mW 
colour,  with  the  same  characteristic  marks.  var>'it)g  !b  II 
manner,  as  in  Colimbia  litiaf  If  we  admit  that  tw 
are  all  descended  from  O.  Uvia,  no  breeder  will  dudl 
it  tlie  occasional  appearance  of  bine  birda  thus  chanctaDHj 
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1  ixiuntcd  for  on  the  ■well-known  principle  of  "  throwing 
k  "  or  ruversion.  Why  ctosaiDg  shuulil  ptve  so  strong  it 
"Irncv  to  reyeraion,  we  do  not  with  certainty  know;  Imt 
"UiiUnt  evidence  of  this  fact  (vill  lie  given  in  the  following 
■Aptcre.  It  IB  probable  that  I  might  have  bred  even  for 
<»ntDry  pare  block  Bivrle,  Spits.  Nnns,  white  Fantailn, 
FvunputeiB,  &c.,  without  obtaining  a  single  blue  or  barre*! 
W;  yet  by  cnnsing  these  breeds  I  reared  in  the  first  ftn<! 
^md  generation,  during  the  course  of  only  three  or  four 
'•ts,  a  considerable  unmber  of  yonug  birds,  more  or  less 
*inly  coloured  blue,  and  with  most  of  the  characteristic 
^ka.  When  black  and  white,  or  black  and  red  birds,  are 
''^kMieil,  it  would  appear  that  a  slight  tendency  exists  In  both 
•■■'■u^a  to  produce  blue  offspring,  and  that  this,  when  com- 

■  'i.  overpowers  the  separate  tendency  in  either  parent  to 

■  luce  black,  or  white,  or  red  offspring. 

' !  wu  rejeet  the  belief  that  all  the  races  of  the  pigeon  are 

Tiiuililieil  descendants  of  C.  Hcia,  and  6Up]>ose  that  they 

I'Ticcnded  fri.ira  several  aboriginal  stocks,  then  we  ninst 

-  —.-  between  the  three  following  assumptions  :  firstly,  that 

I  :iiit  eight  or  nine  species  formerly  existed  which  were 

:i'.nn»illy  coloured  in  various  ways,  but  have  since  varied 

'  xnntly  the  same  manner  so  as  to  asRunie  the  colouring 

C.  liria ;  but  this  assumption  throws  not  the  least  light  on 

e  appearance  of  such  colours  and  marks  when  the  races  art- 

tttteil.     Or  secondly,  we   may  assume  that  the  aboriginal 

ociea  were  all  coloured  blue,  and  had  the  wing-bars  and 

her  charncteristic  marks  of  C.  livia, — a  sujipoeitinn  which  is 

l^ty  improbable,  as  besides  this  one    species  no  existing 

Mnber  of  the   Columbidw   presents   those   combined   cha- 

•ktv;    and  it  would    not   bo  possible   to  find  any  other 

ii4ee  of   several    species    identical    in    plumage,  yet  as 

:■  r'-iit  in  imjiortunt  points  of  stmcture  as   are   i'outerM, 

'aiU,  Carriers,  Tumblers.  4c.     Or  lastly,  wo  may  assume 

!    all  the  rates,  whether  descended  froni  C.  lima  or  from 

j.il  aboriginal  species,  although    thtiy  .have    been    bred 

iiti  BO  mnch  care  and  are  so  highly  valued  by  fanciers,  have 

I  been  cnweod  within  a  dozen  or  seore  of  generations  with 

Utia,  nnd  havB  thus  acquired  their  tendency  to  produpc 

p  2 
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lilut)  birds  witli  the  BcvoralcIiaracteriHtioma.rks.  I  havenii 
iliHt  it  niUHt  lie  HBRiimod  that  each  mco  hus  lioun  croesed  wiA 
C.  livia  within  a  doztm,  or,  at  tho  utmoet.  within  a  Korelf 
generations:  for  there  is  no  reason  to  believe  that  cnmi 
ofF(i|iring  ever  revert  to  ono  of  their  ancest^ira  when  T< 
liy  a  greater  number  of  generations.  In  a  bretsl  which  bl 
been  crossed  only  once,  tho  tendency  to  reversion  <ri!l 
naturally  bocoinu  less  and  less  in  tho  succeeding  goneratio* 
as  in  ottch  there  will  lie  less  and  less  of  tho  blood  of  tia 
foreign  breed ;  but  when  there  has  been  no  croM  witli  * 
distinct  bmod,  and  there  is  a  tendency  in  both  portoitB  tt 
revert  to  some  long-lust  character,  this  tendency,  fnr 
we  oau  se«  to  the  contrary,  may  Ix:  transmitted  nndimini^iitl' 
for  Hn  indefinite  number  of  generations.  These  two  distia* 
cases  of  reversion  are  often  oonfoundod  together  by  tin 
who  have  written  on  inheritance. 

L  Considering,  on  tho  ono  hand,  the  iniprolxtbilily  of  t 
three  assumptions  which  luivc  just  been  discussed,  and,  • 
the '  ... 

prij 
wit 
bar 
edg 
inf 
inc 
HUl 
tol 
of  I 
cro 
dif) 
iiiii 
be 
bee 
has 
Sec 
the 


three  « 

the  other  hand,  how  simply  tho  facts  nre  explained  us  l| 
Iirinoiple  of  reversion,  we  may  conclude  that  the  t 
appeuranco  in  all  the  races,  both  when  purely  bred  a 
ospcciiilly  when  crossed,  of  blue  birds,  sometimes  cha 
i-ilh  double  wing-bars,  witli  white  or  blue  crmipa,  1 
bar  at  tho  end  of  the  tail,  and  with  the  outer  t«ul-fi 
edged  with  white,  affords  an  argument  of  the  greatest  !l 
in  favour  of  the  view  that  all  are  descended  from  C 
including  under  this  name  the  throe  or  four  wild  v 

li-spccies  before  enumerated. 

"         Li  up  the  six  foregoing  arguments,  which  an  i^ 
to  the  belief  that  the  chief  domestic  races  arc  the  des 
of  at  least  eight  or  nine  or  perhaps  a  dozen  speoiea ; 
crossing  of  any  less  number  would  not  yield  the  v' 
differenoes  between  the  several  races.     FirtHy,  the  ii 
liility  that  so  many  sjNKdcs  should  still  exist  somewlu 
be  unknown  tu   omithologiEts,  or   that  they  sh<Rill<9 
become  within  the  historical  period  extinct,  althou^g 
has  had  so  little  influence  in  exterminating  the  wiU  fl« 
Secimdlff,  tho  improbability  of  man  in  former  tiini>e  ba^ 
thuroughly  domesticated  and  rendered  fertile  under  cujttu 
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so  many  spociM.  ThirJh/.  theae  mpposed  spedes  IwTinf; 
NTc  becume  feral.     FoialUii.  the  extiaordinuy  tact  iImi 

s[ii>iil<1,  inteDtionallr  or  bj  dianee,  Iutb  cli«aeii  fiir 
"ticatiun  several  Hpodes,  eztremeljr  afatunaMl  in  clu- 
r:   ftud  furthermore,   the    potBti  of  ■tmctare  which 

r  tiicMe  Biippoeod  spedea  so  sbnoniMl  bang  now  highljr 
lI'Io.  Fiflklg.  tb«  fact  of  all  tha  new,  tho^t  diSering 
:>iiiy  important  points  of  stractnTo,  prodneing  perfectly 
I.'  mongrels;  wliilst  all  the  hybcida  which  have  \jeva 
need  l>etween  even  closely  allied  spedea  in  the  pigeon- 
Iv  are  Btorile.  SixlUj/,  the  remarkable  statententa  jnst 
II  uu  Lh(s  tendency  in  all  th«  raoea,  both  when  purely 

luid  wlieii  croesc<d,  to  revert  in  nnmercma  minute  detail* 
liiuritig  tu  the  character  of  the  wild  rock-pigeon,  and  to 

in  a  similar  manner.  To  theae  ai^amenta  may  be 
'i  the  extreme  improbability  that  a  number  of  apecicH 
'  rly  existed,  which  differed  greatly  from  each  other  iji 

few  jHiintH,  but  which  resembled  each  other  as  cloeely 

■  the  domestic  raoee  in  other  points  of  etmctare,  in 
'.  and  in  all  their  habits  of  life.     When  theae  several 

and  arguments  are  fairly  takeu  into  consideration,  it 
d  m|iiiru  an  overwhelming  amount  of  evidence  to  make 
Iniit  tlinl  the  chief  domcatic  races  are  descended  from 
-111  alioriginal  stocks;  and  of  such  evidence  there  is 
liitely  none. 

:■■  ln-liff  that  the  chief  dumeetic  races  are  descended  from 
r.il  will!  ittocka  no  doubt  has  arisen  from  the  apparent 

<  ibability  of  siich  great  modifications  of  etmcture  having 

riSrctoii  since  man  first  domesticated  the  rock-pigeon. 

iim  I  surprised  at  any  degree  of  hesitation  in  admitting 

r  oummuu    parentage:    formerly,  when  I  wont  inio  my 

uati  and  watched  such  birds  as  Pouters,  Carriers,  BarltH, 

idila.  and  Short- fuced  Tuiiibkra,  <Icc.,  I  oould  not  itenttutde 

li;*^lf  that  all  hud    descended    from   the   same  wild  stoek, 

that  msn  haii  oonee<iuently  in  one  sense  created  these 

«narkablo    m<xlili cat  ions.      Therefore    I  have   argued    tli» 

[lUatiou  of  their  origin  at  great,  and,  as  some  will  think, 

iptrduuua  length, 

Kioally,  in  favour  of  the    belief  that  all  the    raoee   an< 
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1  bam  a  Bingl«  stock,  we  hare  in  CoIu^m  I<m  • 

;  uid  wtdeily  distributed  ^>e«iee,  whioh  ai 

r  and  has  bem  dom«8tic*t«d  iu  Tarioos  countries.     Tbis  «]■ 

^raee  in  moet  ]N>ints  of  stmctare  and  in  all  its  luUbi  4 

life,  as  wtJl  a«  occasionallT  in  cvory  detail  of  pliiiiM^  nidi 

the  aeTeral  dom««tic  races.     It  bleeds  fretlj-  with  them,  ill 

I   piuduccs  fertile  offepring.     It  varies  in  a  state  of  lulimi,' 

land  still   moro  ao   when  semi-domesticated,   as   sbown  tg( 

I  comparing  the  Sierra  Leone  pigeons  with  those  nf  Inilii,a 

f  irith  those  which  apparently  hare  run  wild  in  Madeira.    Q 

Klias  andergone  a  stili  greater  amount  of  variation  in  the' 

Ettf  the  nnnieroue  toy-pigeons,  which  no  one  suppi«ec  ti 

,   descended  from   distinct   species ;    yet  some  <>f  those  tOf 

pigeons  have  transmitted  their  character  truly  for  tvnttitU 

Why.  then,  should  we  hesitate  to  believe  in  tlint  gnsll 

amount  of  i^riation  wltich  is  necessary  for  the  pr<idRctiini<l 

the  eleven  chief  races  ?     It  should  be  borne  in  mind  thatik 

two  of  the  most  slivingly 'marked  races,  namely.  Carrien 

Short-faced  Tumblers,  the  extreme  forms  can  be  couMtMJ 

with  the  parent-sperios  by  graduated  difierences  not 

than  those  which  miiy  be  observed  between    the  i: 

pigeons  inhabiting  different  countries,  or  between  therini 

kinds  of  toy-pi  geons,~gradation8  which   must  certainly 

attributed  to  variation. 

I'hat  circumstances  have  licen  eminently  favountblv  I 
the  modification  of  the  pigeon  through  variation  hii<1  W^ 
tion  will  now  lie  shown.  The  earliest  reconl,  as  hne  iMi 
pointed  out  to  me  by  Piofcesor  Lcpeius,  of  jitgoons  fiii 
domefiticate<^l  condition,  occurs  iu  the  fiftli  Egyptian  HyvulJ, 
about  3000  B.C. ;  ^'  but  Mr.  Birdi,  of  the  British  MiumO. 
informs  me  that  the  pigeon  ajipeais  in  a  bill  of  fue  il 
previous  dynasty.  Domestic  pigeons  are  nientiontd  ^ 
Genesis,  Leviticus,  and  Isaiah.^^     In  the  time  of  the 


**  It  itetmt  nMioe,  u  bfaring  on 
lli<  gcnenil  tnbjcct  or  nrialion,  that 
nut  ooljr  C.  Sail  pnsKaU  Hreral  wild 
fornu,  nganled  lij»ni«Bntnr*luta»> 
»]>Bci«  nnd  bj-  othen  u  iul).»p«diM  or 
■I  mere  vuictin,  but  that  iha  ipaciei 
oT  HVenl  allied  giDU*  •»  ia  Ihe  «un* 
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^r  from    Pliny,^^  iinmenHC  prires  were  given  for 

I    "  nay,  they  are  come  to  this  pass,  that  thev  con 

ip  their  pedigree  anrl  race."     Iii  India,  about  the 

W,  pigeons   were  much   valued    by    Akbw    Khan : 

birds  were  carried    about  with  the  court,  and  the 

ite  brought  valuable  collectinna.     "  The  monarch  of 

d   Tnran    sent    him    soine   very   rare   breeds.     Hie 

says  the  courtly  historian,  "  by  crotising  the  breeds, 

lethod  was  never  practised  before,  has  improved  them 

igly.""     Akber  Khan  posBessed  seventeen  distinct 

ight  of  which  were  valuable  for  beauty  alone.     At 

biH  same  period  of   1600  the  Dutch,  according  to 

■Kli,  weire  as  eager  about  pigeons  as  the  Romans  had 

r   been.     The  breeds  which  were  kept  during   the 

century  in  Europe  and  in  India  apparently  differed 

tib  other.     Tavernier,  in  his  Travels  in  1677,  speakii, 

Chardin  in   ll-ib,  of    Ihe  vast    number  of  pigeon- 

b  Persia ;  and  the  former  remarks  that,  as  ChriHtians 

;   permitted  to   keep   pigeons,  some  of  the  vulgar 

turned    Mahometans  for    tliis    sole    purpose,     'ilic 

of  MoTOcoo  had  his  favourite  keeper  of  pigeons,  as 

bned  iu  Moore's  treatise,  published  IT'I?.    In  England, 

time  of  Willnghby  in  1678  to  tlie  present  day,  as 

in  Germany  and  in  France,  numerous  treatises  have 

iblished  on  the  pigeon.     In  India,  about  a  hundred 

a  Persian  treatise  was  written;  and  the  writer 

;  it  no  light  affair,  for  be  begins  with  a  solemn  in- 

.  ■*  in  the  name  of  God,  the  gracious  and  mercifiil." 

iTge  towns,  in  Europe  and  the  t'nitcd  States,  mow 

tir  aucieties  of  devoted  pigeon- fanciers:  at  present 

1  three  such  soctetie*  in  London.     In  India,  as  I  hear 

'.  Biyth,  the  inhabitants  of  Delhi  and  of  some  other 

ties  are    eager  fanciers.     Mr.  Layard    informs    me 
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that  moiit  of  the  known  breeds  arc  kept  in  Ceylnn. 
China,  acconling  tu  Mr.  Swinhoe  uf  Aiuoy.  aud  Dr.  Luckturf 
gf  Shangai,  Carriers,  FantallR,  Tuuiblere,  and  other 
are  reared  with  care,  especially  l\v  the  booeea  or  priallf 
The  Ghiueso  fasWn  a  kind  uf  whistle  to  the  Iail-feaUu»4 
their  pigeons,  aud  as  the  flock  wheels  Uirough  the  air  tblf 
produce  a  sweet  sound.  In  Egypt  the  late  Ahliae  Faub««tf 
a  great  fnucier  of  Faotaik.  Many  pigeons  are 
and  Conatantinople,  and  these  have  lately  liuen  impurlvdlif 
native  merchantH,  as  1  hear  from  Sir  ^V'.  Elliot,  into  tKmlliiia 
India,  aud  soM  at  high  prices.  I 

The  foregoing  statements  show  in  how  many  comitric^  | 
and  during  how  long  a  period,  loany  men  have  l>een  ]>tsui»- 
atvly  devoted  to  the  breeding  of  pigeons.  Hear  liuvr  n 
enthusiastic  fancier  at  the  present  day  writes :  '•  If  it  w^ 
possible  for  noblemen  and  gentlemen  to  knuw  the  atnuiif 
amount  of  solace  and  pleasure  dei-ived  from  .Mmoiid  'Jumbltd^ 
when  they  begin  to  uodemtand  their  properties,  I  bhool^ 
think  that  scarce  any  nobleman  or  gentleman  would  !• 
without  their  aviaries  of  Almond  Tumblera,''  ^  The  plctiU 
thus  taken  is  of  paramount  imi>ortAnco,  ax  it  loads  amatetD 
carefully  to  note  and  ptoscrve  each  alight  deviation  ll 
structure  whieh  atrikee  their  fancy.  Pigeons  are 
closely  conhned  during  their  whole  Uvea ;  they 
partake  of  their  natiirally  varied  diet ;  they  have  of 
transported  from  one  climate  to  anuther;  and 
changes  in  iheir  conditions  of  life  would  \>q  likely 
variability.  I'igeons  have  been  domcBticated  fur 
oilOO  yonis,  nnd  have  been  kept  in  many  plaijes,  so 
uombers  reared  under  domestication  utiiat  have  beat 
mona:  and  this  is  another  circumstance  of  high  imi 
for  it  obviously  favours  the  ohanoe  of  rare  uiodifioat 
structure  occasionally  appearing.  Slight  vartatiuaB 
kinds  would  almo-t  fertainly  bo  observwl,  and, 
would,  owing  to  the  following  circumstances,  to  pi 
and  pro^mgated  with  unusual  facility.  Pigeons,  di ' 
from  any  other  domesticated  animal,  can  easily  }k  mal«d 

■■  J.  M.  EitUiii,  'TrettlM  on  the  AIidobiI  TumlUr,'  1831 ;  Prebue,  p.  n 
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ind,  t)ioii);li  kept  with  other  pigeons,  rarely  prove  nn- 
[fill  tt>  each  other.     Even  when  the  male  does  lireak  his 

e-vow,  he  iJoes  not  permanentlv  ilesert  his  mate.  I 
I  hrcil  i»  the  same  aviaries    many  pigeons  of  different 

nil  never  reared  a  single  bird  of  on  impure  strain. 

»  faticier  can  with  the  greatest  ease  select  and 
1  hia  hinls.     He  will  also  sec  (he  good  results  of  hia 

■  pigeons  breed    with   extraordinary   rapidity.     He 

i-'Iy  rejeot  inferior  birds,  as  thoy  serve  at  an  early 
a  Dxcx.'Ilent  food. 

Hittory  of  the  priticii>al  Race*  of  the  Pigeon?"^ 

diecnsHin^  the  means  and  slepe  by  which  the  chief  rnces 
n  formed,  it  will  be  advisable  lo  give  soniu  historiMl  iIuIjuIb, 
is  known  of  the  history  of  the  pigeon,  little  thongh  this  is, 
d;  other  domesticated  animal.     Some  of  the  nt^es  ore  inter- 
as  proving  how  long  domestic  varieties  may  be  jirop^ated 
"  rtly  the  same  or  nearly  the  same  charftcters;  and  other 
still  more  interesting  as  showing  how  slowly  but  steadily 
been  greatly  modified  daring  buccei-sive  generalions.    In 
■haptcr  I  stated  that  Trumpeters  and  Lnuphers.  both 
:nii\e  fjr  their  voices,  Reem  to  have  been  perfectly  charae- 
nSii ;  and  Langhers  were  apparently  known  in  India 
year  l&lO.    SpoU  in  1G76.  and  Nuns  in  the  time  of 
idi,  before  ICOO,  were  coloured  eiaclly  as  tliey  now  are, 
_       Tumblers  and  Ground  Tumblers  displayed  in  India,  before 
year  It^),  the  anme  exttnordiDary  peculiarities  of  flight  afi  at 
•mt  day,  for  they  are  well  described  in  the  '  Ayeen  Akiicry.* 
breeds  may  all  have  exislod  for  a  mni^h  longer  pt'riod;  wh 
>nly  tluil  Ibt'j  were  perfectly  charaeteriBed  at  the  dates  above 
Tl:i  .■../■  -  I.  iifTth  of  life  of  the  domettic  pigeon  is  probably 
'I   -.'.    V  ii-;   if  so,   Eome  of  these   races  have   retained 
'    r "  '.  r  |.i  I'l ,  tiv  for  at  least  forty  or  fifty  gcnerationB. 

y\\'  -■  liirils.  as  faros  »  very  short  doRcription  serves  for 
'     >i'{<i.ur  lu  have  lieen  well  characterised  in  Aldrovflndi's 
the  year  I'.iOO.    Length  of  body  and  length  of  leg  are 
■1^  lime  the  two  chief  pointa  of  excellence.    In  1735 
i    Mr,  J.  ItL  Enton'ti  edition)— and  Moore  was  a  lirst- 
iliat  he  once  saw  a  bird  with  a  body  20  inches  in 
"  ilK.>iii;hl7  or  ISinehesis  reckoned  a  very  pood  length;"  and 
seen  the  legs  very  nearly  7  inches  in  length,  yet  a  leg  6t  or  6| 
QBg"mnst  beallowedtobe  a  very  good  one."    Mr.  Bull,  the  must 

"  A*  ia  Uie  Mowing  dEunuioD  1      «implai«l  in  th«  year  IB&8. 
AfB  tptak  of  lb*   prorai  time,  1  "  '  Ornitholugic,' IGOO,  vol.  li.  y. 

'^— "  cUK  that  tfaft    cha|>tar    wu       DSO. 


Buccefisfal  breeder  of  Pouters 


heard  of  UO  and  22  inches,  but  doubts  the  truth  of 
BtatementA.  The  etandord  lenj^h  of  the  leg  is  now  7 
Mr.  Bult  ban  recently  measured  two  of  hia  own  birds 
Long.  80  tlmt  in  the  123  years  which  have  elaprnd  siiu 
has  been  hardly  any  increase  in  the  etajidord  length  t 
17  or  18  incbea  was  fonnerly  reckoned  11  very  i;ood 
now  18  inches  is  the  minimnm  standard;  but  the  1' 
seems  to  haTe  incrensed,  as  Moore  never  aaw  one  qii 
long  ;  DOW  the  standard  u  7,  and  two  of  Mr  Bull's  bir 
7t  inches  in  length.  The  extremely  slight  improvemeni 
except  in  the  length  of  tbe  1^.  during  the  last  123  y«) 
partly  accounted  for  by  the  neglect  which  they  suSen 
infonned  by  Mr.  Bnlt.  until  within  the  last  20  or  30  ) 
1760''  there  was  a  change  of  fashion,  stouter  and  n 
legs  being  preferred  Ui  tliin  and  nearly  naked  legs. 

FuiUiUt. — The  first  notice  of  the  eiintenoe  of  this' 
India,  before  the  year  11)00,  as  given  in  the  'Ayeen  Akbfl 
date,  judging  from  Aldrovandi,  the  breed  was  nnknowi' 
In  1677  Willughb.v  speaks  of  a  Fantail  with  26  tail-featL 
Moom  saw  one  with  3G  feathers ;  and  in  1»^  MU.  ] 
Corbie  assert  that  in  France  birds  con  easily  be  found  1 
feathers.  In  England,  the  number  of  the  tail-featha 
present  so  much  regarded  as  their  upward  directional 
The  general  carriaRe  of  the  bird  is  hkewise  now  much  1 
old  descriptions  do  not  suffice  to  show  whether  in 
respects  there  has  l>een  much  improvement :  but  i(  ] 
tbeir  heads  and  tails  t^^uobing  had  formerly  existed,  as  % 
lime,  the  fact  would  almost  certainly  have  been  m 
Fanlails  which  are  now  found  in  India  probdbly  sboxr 
tbe  race,  as  for  as  carriage  is  concerned,  at  the  aat«  ot' 
duotion  into  Europe ;  and  some,  said  to  bave  been  fa 
Calcutta,  which  I  kept  alive,  were  in  a  marked  nanm 
our  exliibiliou  birds.  The  Java  Fantail  sliows  the  r 
in  carriage;  and  although  Mr.  Swinboe  has  couQt«d  18 
feathers  in  his  birds,  a  first-rate  specimen  sent  to  i 
14  tail-feathers. 

./acuftiiis.— This  breed  existed  liefore  1600,  but  the  li 
from  the  figure  given  by  Aldrovandi,  did  not  ei 
nearly  so  nerfectly  as  at  present :  nor  was  the  head 
nor  wore  tlie  wings  and  tail  so  long,  but  this  last  obH 
haveboenoverlookod  by  the  rude  artist.  In  Moore' 
Jacobin  was  considered  the  smallest  kind  of  pigf 


"  '  A       Treatise       un       Dmneittic 
itnns,'   dedicnted   ta   Mr.    Uiyorj 
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]  to  he  TCry  sliorl.  Hence  either  the  Jacobin,  or  the  other  kinds 
li  wliit^h  it  was  then  compared,  muet  since  that  time  have  been 
•idcrttblT  tnodifled ;  fcir  Moore's  description  (and  it  mnst  be 
i-'tiiiwred  that  lie  was  a  firet-rate  judge)  is  clearly  not  apphcablo, 
'  .-m  sizeof  body  and  length  of  beak  are  eonccnied,  to  our  present 
'^Lis.  In  1795,  jugiog  from  Beohstain,  the  breed  hod  asBuiued 
-  -J^nt  eluuwcter. 

'  (It. — It  has  generally  been  snpposed  by  the  older  \FriterB  on 
■us.  tliat  the  Turbit  is  the  Cortbecfc  of  AlilroTandi ;  but  if  this 
■  f«Be,  it  is  an  extraordinar)-  feet  that  the  characteristic  frill 
:  I  not  have  been  noticed.  The  beak,  moreover,  of  the  Cortbeck 
-Tilled  as  closely  resembling  that  of  the  Jacobin,  which  shows 

■  ij;;e  in  the  one  or  the  other  race.  The  Turbit,  with  its  charae- 
'"■  frill,  and  bearing  its  present  name,  isdescribed  by  Willughby 
'  '7 ;  and  the  bill  is  said  to  be  like  that  of  the  bullfinch, — a  good 
['iri«on,  but  now  more  strictly  applicable  to  the  beak  of  the 

.    The  8al)-breed  called  the  Owl  was  well  known  in  Moore's 

in  i7a5. 

.,^i'-r*— Common  Tumblerii,  as  well  as  Ground  Tumblers,  perfect 

■  1  .w  tnrablinK  is  concerned,  eiiated  in  India  before  the  year 
Ki,  unil  at  this  period  diversiticd  modes  of  flight,  such  as  flying 
uigbt,  the  ascent  to  a  great  height,  and  manner  of  descent,  seem 
Inie  been  much  attended  to  in  India,  ns  at  the  present  time, 
km  **  in  1S55  saw  in  Paphla^onia  what  he  describes  as  "  a  very 
r  thing,  f  iz.  pigeons  which  flew  so  high  in  the  air  that  they  were 
I  to  view,  but  returned  to  their  pigeon-house  without  separating." 
is  manner  of  flight  is  characteristic  of  our  present  Tumblers,  but 
a  clwr  that  Belon  wonid  have  mentioned  the  act  of  tumbling  if 
I  pigeons  described  by  him  had  tumbled.  Tumblers  were  not 
nm  JQ  Europe  in  IGOU,  as  they  are  not  mentioned  by  Aldrovandi, 

0  diKuraes  tne  flight  of  pigeons.  They  are  briefly  alluded  to  by 
Uoghliy,  in  Ii>87,  iis  small  pigeons  "  which  show  Ukc  footballs  in 

1  air.''  The  short-faced  race  did  not  exist  at  tliis  period,  as 
Unghby  could  not  have  overlooked  birds  so  remarkable  for  their 
til  fdste  and  short  beaks.  We  can  oven  trace  some  of  the  steps 
which  this  race  has  been  produced.  Mooro  in  1735  enumerates 
tectly  the  chief  points  of  exoelleuce,  but  does  not  give  any  do- 
tptlon  of  tlie  several  sub-breeds;  and  from  this  fact  Mr.  Ertton 
oa"  that  tlie  Short-faced  Tumbler  had  not  then  come  to  foil 
Ibvtion.  Moore  even  speaks  of  the  Jacobin  an  being  the  smntlcst 
Ktt.  Thirty  year«  afterwards,  in  1765,  in  the  Treatise  dedicated 
Ibjrar,  short-faced  Almond  Tomhlers  are  fully  described,  but  the 
bar.  on  excellent  fancier,  expressly  states  in  his  Preface  (p.  xiv.) 
I, "  from  great  care  and  expense  in  breeding  them,  they  have 
l»ed  to  80  great  jierfeetion  and  are  so  difiereot  from  what  they 
V  30  or  30  years  past,  that  an  old  &ncier  would  have  condemned 

"  'Trentist  an  Pigeon.,'    IBM,  p. 
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them  for  no  otiier  reason  tlian  becaiise  they  are  not  like  wliat  ra 
to  be  tLought  good  when  ho  was  in  the  fancy  before."  Deoa 
would  appear  that  there  was  a  rather  sodden  change  in  therlunri 
of  the  short-faced  Tnmbler  at  about  this  period  ;  and  there  is  km 
to  suspect  that  a  dwarfed  and  half-monBtroos  bird,  ttie  parcnl-b 
of  the  seTeral  sliort-fac«d  sub-breeds,  then  appeared.  I  mp 
this  liecauKe  shorl^faced  Tomblers  are  bom  with  tUeir  tw 
(ascertained  by  careful  nieasuremcnt)  as  short,  proporttouftllj  vl 
the  size  of  their  bodies,  as  in  the  adult  bird;  and  in  tiiis  nep 
they  differ  greatly  from  all  other  breeds,  which  slowly  acquire  ilori 
growth  their  various  characteristic  qoalitios. 

Since  the  year  176.J  there  has  been  somo  chanpe  in  one  of  I 
chief  cliaracters  of  the  sbort-faoed  Tumbler,  namely,  in  the  leaj 
of  the  beak.  Fanciers  measure  the  "  head  and  Iieak"  frcon  the 
of  the  beak  to  the  front  comer  of  the  eyeball.  Abont  the  year  1' 
a  "  head  and  beak"  was  considered  good,"  which,  mcasnred  in 
usual  manner,  was  |  of  an  inch  In  length  ;  now  it  ouebt  not 
escced  J  of  an  inch ;  "  it  is  however  posKJble,"  as  Mr.  Enlon  ctndi 
oonfesRes,  "  for  a  bird  to  !«  considered  as  pleasant  or  neat  even  I 
of  an  inch,  but  exceeding  that  length  it  niUEt  be  looked  upoi 
unworthy  of  attention."  Mr.  Eaton  slates  that  he  has  nem  t 
in  the  course  of  his  life  more  thon  two  or  three  birds  with  the"  1 
and  beak"  not  exceeding  half  an  inch  in  length ;  "  still  I  bolior 
the  course  of  a  few  years  that  the  head  and  beak  will  be  ahortd 
and  that  half-inch  birds  will  not  be  conaidered  so  great  a  cutio 
aa  at  the  present  time."  That  Mr.  Eaton's  opinion  deservoi  attctt 
cannot  be  doubted,  considering  hts  success  in  winning  pnz«s  at 
exhibitions.  Finally  in  regard  to  the  Tumbler  it  may  bo  coodn 
from  the  facte  above  given  that  it  was  originally  introduced 
Europe,  probably  first  into  England,  from  the  East ;  and  thi 
then  resembled  our  common  English  Tumbler,  or  more  proh 
the  Persian  or  Indian  Tumbler,  with  a  l>eak  only  just  percppt 
shorter  than  that  of  the  common  dovecot-pigeon.  With  reHjM 
the  short-faced  Tumbler,  which  is  not  known  to  exist  in  the  1 
there  can  hardly  he  a  doubt  that  the  whole  wonderfnl  change  il 
size  of  the  head,  beak,  body  and  feet,  and  in  general  eaniigDi 
been  produced  during  the  lost  two  centuriefi  by  continued  seM 
ftided  probably  by  Ihe  birth  of  a  semi-monstrona  bird  sonwi^ 
about  the  year  1750. 

Ru'its.—Of  their  history  little  can  bo  said.  Jn  the  time  of  P 
Uie  pigeons  of  Campania  were  the  loi^est  known ;  and  bom 
fact  alone  some  anthers  ataett  thot  they  were  Hunts.  In  Aldrovu 
time,  in  1600,  two  sub-breeds  existed;  but  one  of  them,  the  sk 
beaked,  is  now  extinct  in  Europe. 

linvht, — Notwithstanding  statements  to  the  contrary,  it  seen 
me  impossible  to  recognise  the  Barb  in  Aldrovandi's  deisonpUn 
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it  is  to  recognise  Homo  of  tho  breeds  described  by  Aldrnvandi 
ve  the  djffcietit  opinions  in  regard  to  the  above  four  kinds, 
by  him  0.  inUica,cretrniii,gutlurom,a,Tid.  fieriiai.  "Willughhy, 
t  that  the  Colnmba  iniliea  was  a  Turbit,  bnt  the  eminent 
Ht.  Brenl  believes  that  it  was  an  inferior  Barb :  C.  creUmu, 
Utort  beak  and  a  sivelling  on  the  upper  mandible,  cannot  be 
"  ".  (falsely  called)  guUttrom,  which  from  its  roftrum, 
,  tt  luhertuum  secms  to  me  to  come  nearest  to  the  Barb, 
t  believes  to  be  a  CFirrier  ;  and  lastly,  the  C.  pfraiea  et 
Mr.  Bnnt  thinks,  and  I  quite  concur  with  him,  iras  a  short- 
Cvrier  with  very  little  wattle.  In  1687  the  Barb  was  known 
bod,  and  Willughby  deecribea  the  beak  as  like  that  of  the 
I  but  it  is  notcrediblc  that  his  Barbs  shoald  have  hod  a  beak 
I  present  birds,  for  so  aconrate  an  oliserver  could  not 
ttriooked  its  in^»t  breadth. 

'i*  t'lim'er. — We  may  look  in  vain  in  Aldrovondi's  work  for 
i  reeembling  onr  prize  Carriers;  the  V.  jifnu-a  c.t  turcica  of 
ir  oomes  the  nearest,  but  is  said  to  have  had  a  short  thick 
letore  it  must  have  approached  in  character  a  Barb,  and 
red  greatly  from  our  Carriers.  In  Willughby'M  time,  in 
•  c»n  clearly  recognise  the  Carrier,  yet  he  adds  "  tlie  hill  is 
rt,  bat  of  a  moderate  length;"  a  description  which  no  one 
mriy  to  our  present  Carriers,  so  conspicuous  for  the  eitra- 
f  length  of  their  beaks.  The  old  names  given  in  Europe  to 
',  and  the  several  names  now  in  use  in  India,  iudicat« 

»s  originally  came  from  Persia;  and  Willuglihy's  de- 

_i  would  perfectly  apply  to  the  Bussorah  Carrier  as  it  now 
I  Madras.    In  later  times  we  can  partially  trace  the  progress 

Jin  our  English  Carriers :  Moore,  in  173-'),  says  "  on  inch  imd 
reckoned  a  long  beak,  though  there  are  very  good  Carriers 
Ifimnd  not  to  exceed  an  inch  and  a  <]uarter."  These  birds 
iw  resembled  or  perhaps  lieen  a  little  superior  to  the  Carriers, 
IIt  described,  now  found  in  Persia.  In  England  at  the 
OKJ  "  there  are,"  as  Mr.  Eaton  "  states,  "  beaks  that  would 
B(m)ro  edge  of  eye  to  tip  of  beak)  one  inch  and  three-quarters, 
■    few  even  two  inches  in  length." 

dicoo  historical  details  we  aoe  that  nearly  all  the 
domcHtio  races  existed  )>efon)  the  year  1600.  Some 
ible  only  for  colour  appear  to  have  been  identical  with 
■ent  breeds,  some  were  nearly  the  same,  some  con- 
jdy  different,  and  some  have  eiticn  become  extinct, 
breeds,  such  as  Finnikins  and  Turners,  the  ewallow- 
pigouu  of  Bechstcin  and  the  Camielite.  seem  to  havo 

'*  -Treatuc  on  Pigi'ons,'  1652.  p.  41. 
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originated  and  to  have  disappeared  within  this  same  ytaH 
Any  one  now  visiting  a  weil-stockod  Eiiglitih  aviarynow 
oertainlj-pickoutfts  the  raoatdistinotkiiidii,  tlio  inaasivcliM^ 
tiiB  Carrier  tvith  its  wonderfully  eloiigatod  buak  nnil  g 
■wattles,  the  Barb  with  it«  short  broad  beak  and  pvti  »il 
the  short-faced  Tumbler  with  its  small  conical  lieat. 
Pouter  with  its  great  crop,  long  legs  and  bfidy.  tlie  YtaiH 
■with  its  npraisod,  ■widely-expanded,  well-featheit^  Uil,  Oi 
Turbit  ■with  il«  frill  and  short  blunt  beak,  and  the  .Imstta 
with  Mb  hood.  Now,  if  this  same  person  conhl  have  viewit 
the  pigeons  kept  before  1600  by  Akber  Eban  in  India  uj 
by  Aldrovaudi  in  Europe,  he  wonld  have  seen  the  JacoH 
with  a  leas  perfect  hood  ;  the  Turljit  apiiarcntly  without  il 
fiill ;  the  Pouter  with  shorter  legs,  and  in  every  way  III 
remarkable — that  is,  if  Aldrovandi's  Pouter  resembled  llwd 
German  kind ;  the  Fantail  would  have  been  far  lt«e  aiogdl 
in  appearance,  and  would  have  had  much  fewer  feuthun  ia!l 
tail;  he  would  have  i^eeu  excellent  flying  Tuniblurs,  Imt  b 
would  in  vain  have  looked  for  the  marvellous  short-lull 
breeds ;  he  would  have  soon  birds  allied  to  Barbs,  but  it  I 
extremely  doubtful  whether  he  would  have  met  with  flit 
actual  Barbs;  and  lastly,  he  would  have  found  Carrierawid 
beaks  and  wattle  incomparably  less  developed  than  in  M 
English  Carriers.  He  might  have  classed  moat  of  tho  \<tvm 
in  the  same  groups  as  at  present ;  but  the  differences  \xMtf 
the  groups  were  then  far  less  strongly  pronounced  than  d 
present.  In  short,  the  several  breeds  had  at  this  early  )>(» 
not  diverged  iu  so  great  a  degree  as  now  from  their  alxtripi* 
oominon  parent,  the  wild  rock-pigeon. 

Manner  of  Formation  of  the  chief  Raee». 
We  will  now  consider  more  eloeely  the  probable  step*  Ij 
which  the  chief  races  have  been  formed.  As  long  as  pigEOK 
are  kept  semi-domesticated  in  dovecots  in  their  native  oonnllji 
without  any  care  in  selecting  and  matching  them,  thoy  KB 
liable  to  little  more  variation  than  the  wild  C.  Uvia,  noiodfi 
in  the  wings  becoming  chequered  with  black,  in  the  cwfl' 
being  blue  or  wliito,  and  in  the  size  of  the  litidy.  Wh* 
however,   dovecot- pi  goons  are    transported    inti)    dlversiM' 
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■Ontrice,  siich  a^  Sierra  LtKine,  the  Mnlay  archiiKilago,  and 
they  are  t-ipoeeJ  to  new  coiiditions  of  life ;  and 
ntly  in  cousoqneuce  vary  in  a  somewhat  greater  degree. 
Qken  cloBcJy  confined,  either  for  the  pleaauro  of  watching 
■  to  prevent  their  straying,  they  must  be  exposed, 
I  in  thtir  native  climate,  to  considerably  different  con- 
as  ;    for  they  cannot  obtain  their  natural  diverBity  of 
and,    what    ia    probably    more    important,    they   are 
indantly  fw!,  whilst  debarred  fmm  taking  much  exerciae. 
TTtiilcr  these  circnmstances  we  might  expeot  to  find,  from  the 
Mialop^  of  all  other  domesticated  animals,  a  greater  amount 
of  inilividual  variability  than  with  the  wild  pigeon ;  and  this 
i«  the  caso.     The  want  of  exercise  apjmrontly  tends  to  reduce 
the  size  of  the  feet  and  organs  of  flight ;  and  then,  from  the 
law  of  correlation  of  growth,  tho  beak  apparently  becomes 
^^Aflfaoted.     From  what  we  now  see  occsaionally  taking  place  in 
^^^^to  aviaries,  we  may   conclude    that   sudden  variations  or 
^^^HRta.  such  as  the  appearance  of  a  crest  of  feathera  on  the 
^H^pid,  of  feathered  feet,  of  a  new  shade  of  colour,  of  an  addi- 
M-Aional  feather  in  the  tail  or  wing,  would  occur  at  rare  intervals 
•loring  the  manycenturies  which  have  elapsed  since  the  pigeon 
***i8  first  domesticated.     At  the  present  day  such  "  sporla " 
**«  gi'uerally  rejected  as  blemishes ;  and  there  is  so  much 
'•lyslory  in  the  breeding  of  pigeons  that,  if  a  valuable  sport 
•lid  occur,  ita  history  would  often  be  concealed.     liefore  the 
^Hetet  hundred  and  fifty  years,  there  ia  hardly  a  chance  of  the 
^^^H|Roiy  of  any  such  sjiort  having  been  recorded.     But  it  by 
^^Hft  means  follows  from  this  that  euch  sports  in  former  times, 
^P^Pien  the  pigeon  had  undergone  much  less  variation,  would 
I'  ■*%»«  been  rejected.     Wo  are  profoundly  ignorant  of  the  cause 
'if  each  Btidden  and  apparently  spontaneous  variation,  as  well 
-M^  of  the  infinitely  numerous  shades  of  ditferenee  lietween  the 
^^■itds  of  the  same  family.     But  in  a  future  chapter  we  shall 
^^^Bfe  that  all  such  variations  appear  to  he  the  indirect  result  of 
^^^Bfenges  of  some  kind  in  the  conditions  of  life. 
^^^KH^nce,  after  a  long  course   of  domestication,  wo   might 
^^^Kioct  to  see  in  the  pigeon  much  individual  variability,  and 
^^^KtuuDoal  sudden  variations,  as  well  as  slight  modificationB 
^^^^^_t^  lessened   use  of  certain  parts,  together  with  the 
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H  of  correlation  of  growth.  But  withoHt  selection  d 
"i  produce  only  a  trifling  or  no  result ;  fur  wilhojl 
'  Buch  aid  difieronoea  of  all  kinds  would,  from  the  two  follnrii( 
causes,  soon  disappt-ar.  In  a  healthy  and  vigorons  lot  i 
pigeons  many  more  young  birds  are  killed  for  fooil  or  liin  i" 
are  reared  to  maturity :  so  that  an  individual  having  _, 
peculiar  character,  if  not  selected,  would  run  a  good  ch*iK»(( 
being  destroyed;  and  if  not  destroyed,  the  poculisrity 
question  would  generally  Iw  obliterated  by  free  intercrcMBg 
It  might,  however,  occasionally-  happen  that  the  samp  \tiit 
tion  repeatedly  occurred,  owing  to  tho  action  of  peculiar 
nniform  conditions  of  life,  and  in  this  case  it  would  pretii 
independently  of  eelection.  But  when  selection  is  hron^ 
into  play  all  is  changed  ;  for  this  is  the  foundation-stone  if 
the  formation  of  new  races;  and  with  the  pigeon,  liictl' 
stances,  as  we  have  already  seen,  are  eminently  favaiinUefct 
selection.  When  a  bird  presenting  some  conspicuom  wfr 
ation  has  been  preserved,  and  its  ofTapring  have  Iwen  sdectt^ 
carefully  matched,  and  again  propagated,  and  so  oi 
during  successive  generations,  the  principle  is  so  obvioiulU 
nothing  more  need  bo  said  about  it.  This  may  lie  nJlrf 
tnelhodiral  Kelection,  for  the  breeder  has  a  disfiuct  objcet  il 
view,  namely,  to  preserve  some  character  which  has  actnil^ 
appeared;  or  to  create  some  improvement  already  picturrfl* 
his  mind. 

Another  form  of  selection  has  hardly  been  noticed  by 
authors  whu  have  discussed  this  subject,  but  is  even  mow  in- 
portant.  This  form  may  lie  called  utteomeioHe  telikiiot,  lil 
the  breeder  selects  his  birds  unconsciously,  unintentiouDji 
anil  without  methoil,  yet  he  surely  though  slowly  prodami 
great  result.  1  refer  fjj  the  effects  which  follow  from  <«4 
fancier  at  first  procuring  and  afterwards  rearing  aa  good  Mttt 
as  he  can.  aco<irding  to  his  skill,  and  according  to  tlie  stan^ 
of  eicollence  at  each  enccesBivo  period.  He  does  nut  «ii 
permanently  to  modify  the  breed:  he  does  not  look  to  it 
distant  future,  or  speculate  on  the  final  result  of  the 
ft(3cuniulfttiiin  during  many  generations  of  successive  slij" 
changes ;  he  is  content  if  he  possesses  a  good  st^>ck,  and 
than  content  if  he  can  beat  his  rivals.     The  &nder  m^i 
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e  of  Aldrovandi,  wlien  ia  tho  year  1600  be  admired  his 
a  JaeoliioB,  Poutors,  or  CaiTiers.  never  reflected  what  their 
Dendante  in  the  year  1860  would  heoome :  he  would  have 
It  astoiiished  could  he  have  seen  our  Jacobins,  our  improved 
Igliah  Carriers,  and  our  Toutera ;  he  would  probably  have 
i»i   that   they   were   the   descendants  of  his  own  once- 
stock,   and    he    would    perhaps    not   have    valued 
■  no  othfir  reason,  as  was  written  in  1765,  "than 
p  they  were  not  like  what  need  to  be  thought  good 
ho  was  in    the  fancy."     No   one   will   attribute   the 
Ifrtlisned  b«ik  of  the  Carrier,  the  shortened  lioak  of  the 
t-faced  Tumbler,  the  lengthened  leg  of  the  Pouter,  the 
I  perfectly  unclosed  hood  of  the  Jacobin,  &c.,— changCB 
cted  since  the  time  of  Aldrovandi,  or  even  since  a  much 
r  period, — to  tho  direct  and  imraediato  action  of  the  con- 
s  of  life.     Por  these  several  raceti  have  been  modified  in 
and   even  in  directly  opposite  ways,   though  kept 
;be  same  climate  and  treated  in  all  respects  in  as  nearly 
norm   a  nianner  as  possible,     ^ch  slight  change  in  the 
_         r  shortnesa  of  the  beak,  in  the  length  of  leg,  &c.,  has 
doubt  been  indirectly  and  remotely  caused  by  some  change 
rthe  conditions  to  which  the  bird  has  been  subjected,  but 
}  uittst  attribute  the  final  result,  as  is  manifest  in  those 
cases  of  which  we  have  any  historical  record,  to   the  oon- 
I  Uiiuod  selection  and  accumulation  of  many  slight  successive 
^iatioDS. 

)  action  of  nnconsoions  selection,  as  far  'as  pigeons  are 
mud,  depeuda  on  a  universal  principle  in  human  nature, 
inely,  on  our  rivalrj-,  and  desire  to  outdo  our  neighbours, 
f  JWb  see  this  in  evoi-y  fleeting  fashion,  even  in  our  dress,  and 
it  louls  the  fancier  to  endeavour  to  exaggerate  every  pecn- 
j,  IWity  in  his  breeds.     A  great  authority  on  pigeons,"  says, 
~"     cicrs  do  not  and  will  not  admire  a  medium  standard, 
i,  half  and  half,  which  is  neither  here  nor  there,  but 
«  extremes."    After  remarking  that  the  fancier  of  Short- 
d  Beard  Tumblers  wishes  for  a  very  short  beak,  and  that 
if  Long-faced  Beard  Tumblers  wishes  for  a  very 

*'  Edton'i  'Tr«atue  on  Pigeuoa,'  1858,  p.  S6. 
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long  U>ak,  be  Bays,  with  reepect  to  cmeof  iutermeiliittcldtigA, 
"  Diiii't  decoivo  yourself.  IJo  yon  an[j]Kifie  for  »  luomeni  tLt 
Hhort  or  the  long-faoed  fancier  would  accept  snoli  a  liWoi 
gift?  Certainly  not;  tho  short-faced  faticier  could  ew  H 
beauty  in  it;  the  long-faced  fancier  wonld  Bwoar  tliun«a 
no  use  ill  it,  Ac."  In  these  oomical  pasEagre,  written  sericn^. 
we  sec  the  principle  which  has  ever  guided  lancierB,  and  kit 
led  to  such  great  modificatious  in  all  the  domestic  rawawbii 
are  valued  solely  for  their  heauty  or  curiosity. 

Foahions  in  pigeon-breeding  endure  for  long  period*; 
cannot  abauge  tho  structure  of  a  bird  as  quickly  as  ne  can  Ik 
fasbion  of  our  dress.     In  the  time  of  Aldrovandi,  no  dmdi 
the  more  thopouttM'  inflat«d  his  crop,  the  imtrv  he  wosTRlmt 
Nevi^rtboleas,  fashions  do  to  a  certain  extent  change :  &at- 
jwint  of  structure  and  then  another  is  attended  to 
breetls  are  admired  at  diScrent  times  and  in  different  on 
tries.     As  the  author  just  quoted  reuiarku,  "tbe  fatu^tt 
and  flows ;    a  thorough  fancier  now-a-daya  ncror  stni^ 
breed  toy-birds ; "  yet  these  very  "  toys  "  are  now  most  S 
fully  bred  in  Germany.     Breeds  ■which  at  tbe   prt«eiit  ti 
are  highly  valued  in  India  are  oonsidereil  worthlt>E6  in  Englaci 
No  doubt,  when  breeds  are  neglected,  they  degent-rale:  »tiB 
we  may  believe  that,  as  long  as  they  are  kept  under  the 
oonditions  of  life,  characters  onoe  gained  will  be  pwtii^ 
retained  for  a  long  time,  and  otsy  form  the  starting-point  tt 
«  futuru  course  of  selection. 

Let  it  not  bo  objected  to  this  view  of  the  action  of  nnc 
Boi»U8  selection  that  fanciers  would  not  ol«crve  or  t%n 
oxtrrinioly  slight  difierences.  Those  alone  who  have 
with  fiuicicrs  nui  be  thnrongbly  aware  of  their 
powers  r>f  diaoriniination  aojnired  by  long  practioc.  and  «(l 
<M«  ai)d  laWur  whidi  they  bestow  on  their  biirla.  I  * 
kitiiwti  a  fancit'T  <t<-tibcrately  study  his  )<inla  day  afttsr 
■i>ttU>  which  to  match  tof^tfaer  and  which  to  reject 
htvyt  (lifficith  the  «ubj>vl  apprars  to  one  of  the  meet 
and  i>x|<ierii>ncc>l  fiutciera.  Mr.  Eaton,  the  winser  of 
priieo^  aa^-s.  "  1  wimki  here  particnlarly  guard  you 
ki<v)Hu^  liH"  ):TMit  a  vTuivty  of  pipnns,  otherwise  jot 
k&ow  a  little  about  all  the  kin.U.  but  m^thhig  about  null. 
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ight  to  be  known."  "  It  is  possible  tliere  mny  be  a  few 
ocien  that  have  a  good  general  knowledge  of  the  several 
ncy  pigonne,  Init  there  are  many  who  labour  under  the 
ilnsion  of  supposing  they  know  what  they  do  iiut."  Speaking 
MltnaiTely  of  one  sub-variety  of  one  race,  namely,  the  ahort- 
ced  almond  tnmbler,  and  aftnr  saying  that  some  fanciers 
crifioo  every  property  to  obtain  a  gooil  head  and  beak,  and 
•t  other  fanciera  sacrifice  everything  for  plumage,  be 
titmrka  :  '■  8ome  young  faneiers  who  are  over  cwvetous  go  bi 
r  «11  the  five  properties  at  once,  and  they  have  their  reward 
'  getting  nothing."  In  India,  as  I  hear  from  Mr.  Blyth. 
gvons  are  likewise  selected  and  matched  with  the  greateHt 
T"-,      We  must  not  judge  of  the  alight  divergences  from 

-ring  varieties  which  would  have  been  voluud  in  ancient 
-,  by  those  which  are  now  valued  after  the  formation  of  so 
irjv  RMWs.  eiMjh  with  its  own  standard  of  jierfectiou,  kept 
lifiirm  by  our  numerous  Exhibitions.  The  ambition  of  the 
gst  energetic  fancier  may  lie  fully  satisfied  by  the  difficulty 

exn^Uing  other  fanciers  in  the  breeds  already  established, 
ithoiit  tiring  to  form  a  new  one. 

A  difficulty  with  respect  to  the  power  of  selection  will 
Tha{i«  already  have  occurred  to  the  reader,  namely,  what 
1 1!  have  led  fanciers  first  to  attempt  to  make  such  singular 
■  Is  as  Pouters,  Fan  tails.  Carriers,  &c.?  But  it  is  this  very 
'  I  iilty  which  the  principle  of  unconscious  selection  re- 
- ' «.  Crndoubtodly  no  fancier  ever  did  intentionally  make 
an  attempt.  All  that  we  need  sujipose  is  that  u 
Miion  occurred  sufficiently  marked  to  catch  the  dis- 
.luinnting  eye  of  some  ancient  fancier,  and  then  unconscious 
!l<»tion  carried  on  for  many  generations,  that  is,  the  wish 
1  sncoeeding  fanciers  to  excel  their  rivals,  would  do  the 
Kit  In  the  case  of  the  Fautail  wo  may  suppose  that  the 
ni  progenitor  of  tlio  breed  had  a  tail  only  slightly  erected, 
■  iiiay  ttow  be  seen  iu  certain  Runts,"'  with  some  increase  in 
ko  unmber  of  the  tail-feathers,  as  now  occsMunally  oocnra 
*illi  Xuns.     In  the  case  of  the  Pouter  we  may  suppose  that 

"  •«  XtuiiwiilfT'i   ligurrofthe   Flortuce  RuDC,  Ub.    13,  in  ■  tXu  Qaaia 


some  bird  inflated  its  crop  a  little  more  than  other  j 
aa  is  now  the  case  in  a  alight  degree  with  the  oeitoph 
the  Turbit.  We  do  not  know  the  origin  of  tie  c 
Tumbler,  but  we  may  suppose  that  a  bird  wiw  hot 
0ome  affection  of  the  braiD,  loading  it  to  make  aomers 
the  air;**  and  before  the  year  1600  pigeons  reinarki 
their  diveraitied  manner  of  flight  wore  muoh  valoedJ 
and  by  tbo  order  of  the  Emperor  Akbcr  Khan  were  M 
triiined  and  carefully  matched.  nl 

In  the  foregoing  cases  we  huve  auppoeeil  that  a 
Tariation,  conspicuous  enongh  tu  catch  a  fancier's  e 
appeared  ;  but  even  thi§  degree  of  abruptness  iu  the 
of  variation  is  not  necesaary  for  the  formation  of  s  ne^ 
When  the  same  kind  of  pigeon  haa  been  kept  pare, 
been  bred  during  a  long  period  by  two  or  more  I 
slight  differences  in  the  strain  can  often  be  reo 
Thas  I  have  seen  first-rat«  Jacobins  iu  one  man's  pc 
which  certainly  differed  slightly  in  several  cliaract 
those  kept  by  another.  I  possessed  some  excellen 
descended  from  a  pair  which  had  won  a  prize,  and 
lot  descended  from  a  stock  formerly  kept  by  thai 
fancier  Sir  John  Sebright,  and  these  plainly  differ* 
form  of  the  beak ;  but  the  differences  were  so  slij 
they  could  hardly  be  given  by  words.  Again,  t 
mon  Knglish  and  Dutch  Tumbler  differ  iu  a  sc 
greater  degree,  both  in  length  of  beak  and  shape 
What  first  caused  tbese  slight  differences  cannot  bsjj 
any  more  than  why  one  man  has  a  long  nose  kuSm 
short  one.  In  the  strains  long  kept  distinct  }i!fl 
fanciers,  snch  differences  are  bo  common  that  lliey  fi 
accounted  for  hy  the  accident  of  the  bird-t  first  cl 
breeding  having  been  originilly  as  different  ns  tbey 
The  explanation  no  doubt  lies  in  selection  of  A 
different  nature  having  been  applied  i 


*■  Mr.   W.  J.   Moore  givs  h    full  to    nil    i 

■nsiDDt   or  the  Gronnil  Tumblen   of  coDTuIn' 

ln<)in(>Indtui  MalicsJ  Oiualte.' Jan.  those  ot. 

XDtl  Fob.  1ST3).  Hud  uvs  the  pricking  briin  of  which  hiul  becE 

thcbnMof  the  brBiD,  and  giciug  hydro-  plctelj  reconrFil,  andc 

cjmlo  acid,  togethn'  wilb  itrychnine,  vccuionallj  midc 
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t  f&ncicrs  bavo  exactly  the  same  taste,  and  conBeqtiuntly 
two,  in  choosiog  and  carefully  matchiog  their  birds, 
fcr  or  eetect  exactly  the  same.  Aa  eaoli  man  naturally 
uires  liis  own  birds,  he  goes  on  oontinnally  exaggerating 
Beleoticin  whuteTer  slight  peculiarities  they  may  posseas. 
is  will  iiiirre  especially  happen  with  fanciers  living  in 
brant  conntrics,  who  do  nut  compare  their  stocks  or  iiim 
B  common  standard  of  perfection.  Thus,  when  a  mere 
lin  hits  once  been  formed,  imconscioos  selection  i^teadily 
ds  to  augment  the  amount  of  difference,  and  thus  converta 
strain  into  a  sub-breed  and  this  ultimately  into  a  well- 
rlced  breed  or  race. 

The  principle  of  correlation  of  growth  should  never  be  lost 
bt  of.  Uost  pigeons  have  small  feet,  apparently  caused 
their  lessened  use,  and  from  correlation,  as  it  would 
icftT.  their  beaks  have  likewise  become  reduced  in  length. 
D  beak  is  a  conspicuous  organ,  and,  as  soon  as  it  had  thus 
omo  jicrceptiblyehortened,  fanciers  would  almost  certainly 
'ere  to  reduce  it  still  more  by  the  continued  selection  of 
da  wilb  the  shortest  beaks  ;  whilst  at  the  same  time  other 
den,  as  we  know  has  aotually  been  the  case,  would  in 
iar  Bub-hreede,  strive  to  increase  its  length.  With  ihe 
mased  longtli  of  the  beak,  the  tongue  becomes  greatly 
glhftued.as  do  the  eyelids  with  the  increased  development 
tlii^  eye-WMttles ;  with  the  rednce<i  or  increased  nize  of  the 
I.  tlio  nuinbet  of  the  soulellie  vary;  with  the  length  of  the 
'■.■^.  the  number  of  the  primary  wing-feathers  differ;  and 
li  the  increased  length  of  the  body  in  the  pouter  the 
■il-.T  of  the  sacral  vertebrse  is  augmented.  These  im- 
it.mt  and  correlated  differences  of  struoture  do  not  iu- 
[iably  oharacteriso  any  breed;  but  if  they  had  been 
Midad  to  and  selected  with  as  much  care  as  the  more 
apicaon.'  ext^rtial  differences,  there  can  hardly  be  a  doubt 
kt  they  would  have  been  rendered  oonstant.  Fanciers 
lid  aasnrodly  have  maile  a  race  of  Tumblers  with  nine 
■iMd  of  ten  primary  wing-feathers,  seeing  how  often  the 
ttilwt  nine  ap^iears  wilhout  any  wish  on  their  part,  and 
■iwi  fai  the  case  of  the  white-winged  varieties  in  opposition 
*  their  wish.     In  a  similar  manner,  if  the  vertebra:  liod 
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been  viirible  and  had  been  atteuded  to  by  fanciers,  aHtindlj 
an  additional  numl^r  utigbt  i^aily  have  been  fixed  in  ib 
Pouter.  If  these  Ialt?r  cliavactei's  had  once  been  rvudend 
oonstant.  w©  sliould  never  liave  suspected  that  they  hid  U 
first  been  highly  variable,  or  that  they  hod  arisen  b<M 
OorrelatioQ,  in  the  ooe  case  with  the  ahortnesa  of  the  i 
and  ill  the  other  case  -with  the  leiiglh  of  the  body. 

In  onler  to  understand  how  the  chief  dumestio  races 
became  distinctly  separated  from  ea<.-h  other,  it  is  impuitMl 
to  bear  in  mind,  that  fanoicrs  coutitanth'  try  to  breed  &M 
the  best  birds,  aud  consequently  that  those  which  are  iuforin 
in  the  requisite  qualities  are  in  each  generation  negWedi 
so  that  after  a  time  the  loss  improved  parent-stocks  t«i 
many  liuhsequontly  formed  intermediate  grades  become 
tinct.  This  has  <eeurred  iu  the  case  of  the  Pouter,  TntUi, 
and  Trumpeter,  for  these  highly  improved  breeds  are  nat 
left  without  any  links  closuly  connecting  them  either  mi 
eaeli  other  or  witli  tlio  aboriginal  rock-pigcoQ.  In  olho 
couutries,  indeetl,  where  the  same  oare  has  not  Iteen  appHoI, 
ot  where  the  same  fashion  has  not  prevailed,  the  earlJB 
forms  may  long  remain  unaltered,  or  altered  only  in  asligU 
degree,  aud  we  arc  thus  sometimes  enabled  to  reoavei 
Gunnecting  links.  ThiM  is  the  caxe  in  I'ersia  aud  India 
the  Tumbler  and  Carrier,  which  tlicre  diifer  but  slightly  tiw 
the  rock-pigeon  in  tlie  proportions  of  their  boake.  So  a 
in  Java,  the  Fantail  sometimes  has  only  fourteen  ci 
feathers,  and  the  tail  is  much  less  elevated  and  expand 
than  in  our  improved  birds;  so  that  the  Java  bird  fomu 
link  Iwtween  a  first-rate  Fantail  and  the  rock-pigeon. 

Occasionally  a  breed  may  Ije  retained  for  some  purtioaiff 
qnaliiy  in  a  nearly  unaltered  condition  in  the  same  countlj. 
together  with  highly  ini>difit«d  off-ehoots  or  Huh-bi-oeds  whieh 
are  valued  for  some  distinct  property.  We  see  this  »■ 
emplified  in  England,  where  the  common  Tumbler,  whiiA  i 
valued  only  for  its  flight,  does  not  diflfur  much  from  i* 
j)arcnt-form,  the  Fastoni  Tumbler;  whereas  the  Short-fMeil i 
Tumbler  has  been  prodigiously  modified,  ii'om  liciiig  valiwA 
not  for  its  flight,  but  for  other  qualities.  But  the  comnioo" 
flying  Tumbler  of  Europe  has  already  begun  to  braiwjli  o"* 
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Uiglitly   different    snb-brecda.  »nck    as   the 
till   Tumbler,  the   Untch   Roller,  the  Glasgow  Honce-  I 
kr,  and  tbe  Long-faceil  Beard  Tnmbler.  ice. ;  and  id  ths 
■  of  centuriea,  unless  fatthioiu  greatly  change,  these  eub- 
b  ^tdll  diverge  tbrongh  the  slow  and  inseniuble  process 
bjDficiiius  solectibu,  aud  become  modifieil,  in  a  greater 
peAt«T  degret).     After  a  time  the  perfectly  graduated 
LWhich  now  ctmneot  all  th&K  sab-breedii  together,  will 
yt,  for  there  would  be  no  object  aud  much  difficulty  in 
nng  euch  a  host  uf  intermediate  eub-variotica. 
~  principle  of  divergence,  together  with  the  eztiiiclioB  , 
many  previously  existing  intermediate  forms,  is  a 
it  for  understanding  the  origin  of  domeetic  n 
of  Bpecies  in  a  state  of  nature,  that  I  will  enlarge 

this  subject.  Our  third  main  gronp  includea 
Barbs,  and  liunbt,  which  are  plainly  related  to  one 
yet  wonderfully  distinct  in  iteveral  im]M}rtaat  cha- 
According  to  the  riew  given  in  the  last  chapter. 
races  have  prubably  deeceuded  frum  an  unknown 
;  an  intermediate  character,  and  thiH  race  from  the 
-pigeon.  Their  characteriatic  diflferences  are  believed  to 
ae  to  different  breeders  having  at  an  early  period  admired 
rent  jioints  of  structure ;  and  then,  on  the  acknowledged 
nple  of  admiring  extremes,  haying  gone  on  breeding. 
Lont  any  thought  of  the  future,  as  good  birds  as  they 
1, — Carrier- fanciers  preferriug  long  licaks  with  much 
lli^ — Burb-fanciers  preferring  short  tluck  beaks  with 
I  eye-wattle, — and  Bunt-fuDcien  not  caring  about  the 
«r  wattle,  but  only  fur  the  size  and  weight  of  the  body, 
would  have  led  to  the  neglect  and  final  extino- 
the  earlier,  inferior,  and  intermediate  birda;  and  thoe 
9,  that  in  Europe  these  three  races  are  now 
Inordinarity  distinct  from  each  other.  But  in  the  East, 
poa  they  were  oiigiually  brought,  the  fashion  has  been 
srent,  and  we  there  sec  breeds  which  connect  the  highly 
lified  English  Carrier  with  the  rock-pigmin,  and  others 
'  ~  to  a  oertain  extent  connect  Carriers  and  Hunts.  Look- 
to  the  time  of  Aldrovandi,  wo  find  that  there 
in  Europe,  before  the  }-ear  1600,  four  breeds  which 
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were  closely  allied  to  Carriera  and  Barbs,  >)nt  wliicb  o 
authorities  cannot  now  identify  with  our  preiwnt  Bnrlwld 
Carriers;  nor  can  Aldrovandi's  Runts  be  identified  witha 
present  Bunts.     These  four  breeds  dertaiiily  did  not  d 
from  each  other  nearly  so  much  aa  do  cmr  oxistiug  Ejiglii    - 
Carriers,  Barbs,  and  Runta.     All  this  la  exactly  wli&t  ui^    ^ 
have  been  anticipated.     If  we  could  collect  all  the  pigMM    , 
which  have  ever  lived,  from  Iwfore  the  time  of  the  Romai*    _ 
to  the  present  day,  we   should  bo  able  to  group  tbem  k    ~ 
several  lines,  diverging  from  the  parent  rock  pigrwii.    Eub 
line  would   constat  of  almost  insensible  steps,  occadiotnllf    j 
broken  by  some  slightly  greater  variation  or  sport,  and  ttdi    _ 
would  culminate  in  one  of  our  present  highly  niodilied  fundt 
or  the  many  former  connecting  links,  some  wonld  l>e  toast    , 
to  have  become  absolutely  extinct  without  having  left  uj 
issue,  whilst  othorn.  though  extinct,  would  bo  reoogniied  tf 
the  progenitors  of  the  existing  races.  '    - 

I  have  heard  it  remarked  as  a  strange  oircnnisttince  fbll  , 
we  occasionally  hoar  of  the  loeal  or  complete  cxiinotino  4 
domestic  races,  whilst  we  hear  nothing  of  their  origin.  Hoir, 
it  has  been  aaked,  can  these  losses  be  comj>eu8atcd.  and 
than  compensated,  for  wo  know  that  with  almost  all  d 
tieated  animals  the  races  have  largely  increased  in  nutnhr 
since  the  time  of  the  Romans?  But  on  the  view  here  gins, 
we  can  understand  this  apparent  contradiction.  The  e 
tinction  of  a  race  within  historical  times  is  an  event  liWf  , 
to  be  noticed :  but  ita  gradual  and  Hoarcoly  sensible  mndifr- 
cation  through  uncousoious  selection,  and  its  subseqwat 
divergence,  either  in  the  same  or  more  commonly  in  d 
countries,  in'o  two  or  more  strains,  and  their  gradual  o 
flion  into  snb-breeda,  and  these  into  well-marked  breeds  «i»i 
events  which  would  rarely  be  noticed.  The  death  of  a  tiwt 
that  has  attained  gigantic  dimensions,  is  recorded ;  the  Atr 
growth  of  smaller  trees  and  their  increase  in  nnmbor  eidk 
no  attention. 

In  acoordanoo  with  the  belief  in  the  great  power  of  BelectlilB,r 
and  of  the  little  direct  power  of  changed  conditions  wf  \ik, 
except  in  causing  general  varialiility  or  plasticity  of  organiB- 
tion,  it  is  not  surprising  that  dovecot-pigeons  have  remainel 
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iltered  from  time  iiumemorial ;  and  that  Kime  toy-pigeonB, 
ich  differ  in  little  eUe  beaiiles  cxilotir  from  tho  dovecot- 
euD.  Itavo  retained  the  samu  character  for  several  oenturiea. 
'  irlien  one  of  tbeae  toy-pigeone  had  onco  become  beautifully 
,  Bjiuiuetriuilly  coloured, ^when,  for  instance,  a  Spot  had 
D  pTTxtiiced  with  the  crown  of  its  head,  its  tail,  and  tail- 
prta  of  a  uniform  colour,  the  real  of  the  body  being  snow- 
itfy. — no  alteration  or  improvement  would  be  deaired.     On 

other  hand,  it  is  not  surprising  tliat  during  thin  same 
iTvul  of  time  our  highly-bred  pigeons  have  imdorgone  au 
flushing  amount  of  cliange;  for  in  regard  to  them  there 
lo  defined  limit  to  the  wish  of  the  fancier,  and  there  ia  no 
nvu  limit  to  the  variability  of  their  charactera.  What  is 
ro  to  Etop  tbo  fancier  desiring  to  give  to  his  Carrier  a 
gier  and  longer  l>eak,  or  to  his  Tumbler  a  shorter  and 
rter  beak?  nor  has  the  extreme  limit  of  variability  in  the 
k,  if  there  bo  any  such  limit,  as  yet  been  reached.  Not- 
hstanding  the  grea.t  improvement  effected  within  recent 
OS  in  the  Short-faoed  Almond  Tumbler,  Mr,  Eaton  remarks, 
w  field  is  still  as  open  for  fresh  competitors  as  it  whs  one 
idrod  3'eiira  ago ;''  bnt  this  is  porha|)8  an  exag<:eratad 
<rtiuR,  for  the  young  of  all  highly- improved  fancy  birds 

■■xtreniely  liable  to  disease  and  death. 

I,  ivo  hoard  it  objected  that  the  formation  of  the  several 
-lie  races  of  the  pigeon  throws  no  light  on  the  origin  of 

^i  ild  species  of  the  Colunibidm,  because  their  differences 

not  of  the  same  nature.  The  domestic  races,  for  instance 
not  differ,  or  differ  hardly  at  all,  in  the  relative  lengths 
I  shape  of  the   primary  wing-feathers,   in    the  relative 

rth  of  the  hind  toe,  or  in  habits  of  life,  as  in  roosting  and 
ilng  in  trees.     But  the  above  olijuction  shows  how  com- 

•  ^  the  principle  of  selection  Hhb  been  miBunderslood,  It 
(  likely  that  characters  selected  by  tlio  caprice  of  man 

iild  rtawmble  difierences  preserved  under  natural  conditions 
liir  from  lieing  of  direct  sei-vice  to  each  species,  or  from 
iiiiing  in  correlation  with  other  mo<lifiod  and  serviceable 
nctures.  Until  man  selects  birds  differing  in  the  relative 
igth  of  the  wing-feathers  or  toes,  Jsc.,  no  Bensiblo  change 
Ukso  parts  should  be  expected.    Nor  could  man  do  anything 
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unleea  these  pnrts  happeued  to  vnry  Tuiiler  domettticUiun) 
I  do  not  positively  assert  tJint  this  iti  the  ca*e,  altimngh  1 
have  BiMiu  trawis  of  snvh  variability  in  the  wiug-feathera.  iii 
oertainly  in  the  tail-feutbers.  It  would  be  a  etningo  ^  if 
the  relative  leni^th  of  the  hind  toe  hUoiiM  never  vary,  wuif 
how  variable  the  foot  in  both  in  size  and  in  the  nitml)«  if 
the  scutcllas.  With  respect  to  the  domeetie  races  not  roortiiig 
or  building  in  trees,  it  ia  obvious  tliat  fEuiciera  wonM 
attend  to  or  select  such  changes  in  habits ;  but  we  have  wd 
that  the  pigeons  in  Egypt,  which  do  not  for  some  nUB 
like  settliug  on  tho  low  mud  hovels  of  the  Bativ(«.  an  lA 
»p]>arently  by  compulsion,  to  perch  in  crowds  on  the  tno. 
^^e  may  oven  afSrm  that,  if  our  riomebtic  rac«6  had  bcoofl 
greatly  modified  in  any  of  the  aliovo  speciiiod  respectt,  and; 
oouid  be  shown  that  fanciers  l»d  never  attended  to  «■< 
points,  or  that  they  did  not  staud  in  correlation  with  oth 
Belecti'd  eharactcrs,  the  tact,  on  the  principles  advocatwl  i 
this  chapt«r,  would  have  offered  a  serious  difficulty. 

Let  us  briefly  sum  np  the  last  two  chapters  on  the  pgXi 
We  may  conclude  with  confidence  that  all  the  dome«tic 
notwithstanding  their  great  amount  of  difference,  are  i 
Boended  from  the  Cvlninba  livia,  including  under  t\m 
oertttin  wild  raws.  But  the  differences  between  the  l*ti 
throw  no  light  whatever  on  the  characters  which  dietiugnil 
the  domestic  races.  In  each  breed  or  sub-breed  the  indiviiB 
binls  are  more  variable  than  birds  in  a  state  of  nature 
occasionally  they  vary  in  a  sudden  and  strongly-ia 
inanner.  This  plasticity  of  organization  apparently  n 
&om  chftiigeil  conditions  of  life.  Disuse  lias  reduced  (wtt 
parte  of  the  Iwily.  Correlation  of  growth  so  ties  the  orgini 
tiou  together,  that  when  one  part  varies  other  parts  vwTi 
^he  same  time.  When  several  breeds  have  once  been  fonM 
their  intercrossing  aids  the  progress  of  muditicatton,  vA 
B*eii  produced  new  sub-breeds.  But  as,  in  the 
of  ft  building,  mere  stones  or  bricks  are  of  little  avail 
the  builder's  ait,  so.  in  tho  production  of  new  races,  aeUctf 
has  been  tlie  presiding  power.  Fanciers  uan  act  by  wekdi 
on  exoessively  slight  individual  differences,  a»  well 
those  greater  diffcrencea  which  are  called  eporta.     Seledi 
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:)llowed  methodically  when  the  fancier  trie«  to  impiare 
modify  a  breed  according  to  a  prefixed  standard  of  excel- 
e:  or  he  acts  nnmethodicallv  and  unconseionslv.  bv 
ely  tr3ung  to  rear  as  good  birds  as  he  can,  without  any 
1  or  intention  to  alter  the  l»Teed.  The  progress  of 
:^ion  almost  inevitably  lead>t  to  the  neglect  and  ultimate 
notion  of  the  earlier  and  less  improved  forms,  as  well  as 
oany  intermediate  links  in  each  l<>ng  line  of  descent. 
IS  it  has  come  to  pass  that  most  of  onr  present  races  are 
marvellously  distinct  from  each  other,  and  from  the 
riginal  rock-pigeon. 


CHAPTER  VII. 

FOWLS. 


As  Bomo  DataralietB  may  nat  be  familiar  with  the  chief 
of  the  fowl,  it  will  he  advisable  to  give  n  condeused  d 
tiou  of  them.'  From  what  I  have  read  and  seen  ofspe 
brought  from  several  quarters  of  the  world,  I  beliei 
most  of  the  chief  kinds  have  been  imjiortod  into  Englft 
many  sub-breede  are  probably  still  unknown  here 
following  discussion  on  the  origin  of  tht-  varioufl  br« 
on  their  eharaoteriatic  differenoea  does  not  pretend  t 
pletenesB,  but  may  be  of  some  interest  to  the  uatnnlial 
classification  of  the  breeds  cannot,  as  fnr  ne  I  can  stw.  i 
natural.  They  differ  from  each  other  in  dilfenent  degn 
do  not  afford  characters  in  subordination  to  each  ol 
which  they  can  be  mnked  in  group  under  group.  The 
all  to  have  diverged  by  independent  and  diffei*nt  r«»"l 
a  single  type.  Each  chief  breed  includes  difierently  o 
sub-varieties,  most  of  which  can  be  truly  pro|iag»ted, 
would  be  Buperfluons  to  deacrilw  thcra.  I  have  cl»s( 
various  crested  fowls  as  sub-breeds  under  the  Polish 

'  I  hiTe  drnwn  oplhu  triefsvnop-  like>ri«  MsiBted  mr  in  rraj 

li*  from  nrioiu  soorcai,  but  r'hieHj  w»j  in  obtainiDE  foi  me  int 

from  iDfamutioD  gireo  me   by    Mr.  and  8pucim«u.     I  moit  nut 

Teipttmeier.       Thu    gentlemsn     his  opportanilT  p*»  wilhont  W 

kiadW  Inoked  ttirongh  thb  chuptet ;  mj  a-rdiil  thinks  tji  Mr.  B.  I 

and  frem  hL.  wtll-fcnowtt  knowledfre.  .  w.ll-linown  writer  .«  f* 

hero   gLTen    iii«T    be  mniinuoiu  ii»isUn«  uid  th 

Mr.  TegalmeieT  hu  m»nj  ipsGlmcok 


B^Rdy  poaBUvtoan 
bre«J;  and  if  eati 
«|it  in  thia 
h«  nnk  of 

ikaiacter;  tint  ■.  Ihij  iliBii  i 
3«llmM»Nw  Inda.     At  fint  I 

L  GiJ. , ______ 

•  <k«iaia obJt riiihtlj bmlfe «ai 'Ad^WH>,«, MwiivB 
■Mm  coffT6ctl)f  ■■■ta,^^'''^yiMtfML  B^bk  MnM^,  cnvn  hmm  aaA 
Kfn^tt  ^mntag  aadcM^  FtiNii  etawly  iJiaiiiJlB  tba 
twd;.  Tul  vili  tbe  nacsal  xsBlcr  of  U  farthw.  Ecc*  vAo 
B»le  boS  PwpowtJMi  jadfatoMj  twig'W^  nKWed  ew  » 
Ifce  bga»  ami  rhifto—.  An  nuaniri  BinterrfJiftitlb-gnlwpwl 
•uKbes  exMt,  swA  aa  Hack  and  lauaa  tauailtd  nda,  Att^Mgt, 
blackii,  irtutu,  pile^  Ac,  mtk  their  kg*  of  Taaoaa  ei ' 

S.  lUuiBustt.— BodrfiC great  BBB,  witt  bead, .    __ 

■tainted :  oonaee  cscFt ;  taO  gnaD,  taping  Armiaada,  gcncn 
ftRWd  flf  16  frathrin  ;  mnb  aiid  vsttle  noaD ;  ear-Me  a>d  Im 
Md ;  ifcni  j«Uo«iali ;  featben  doadf  atnatawid  to  tbe  bodr  ^  ntdc- 
kaoUea  abort,  nanmr,  and  bsid.  Egfft  oAcn  i«le  boE  CUcfceaa 
fVathtT  !iiV.    Dimontiaa  lavage.    Of  Failiiii  aripB. 

'*  ■""-  -TV  &aM»»isAi  B«gro.— Si»  swat ;  wing  feathwa  ■hta^ 

'   hidden  in  Uie  wft  downy  ptmaace;  haietf  capable  of 

i-Mt,  fpBMcally  fanned  of  IfilM^aK,  dortJofMd  at  a 

n  iha  juang  HuUee ;  k^  thifikL  leatbered ;  spnrB  dioit, 

,,{  middle  (oe  flat  and  broad:   an  additioiial  loe  sot 

I  ■m]  ;  skin  jellowifih.    Comb  and  wattle  well  dereloiwd, 

"P  medial  fnnow;  occipil&I  fbnmcv,  EnVtrianpular, 

ii^-ated     Voice  pccaltar.    I^gs  roagh,  buff-oolourfd. 

I  iiremely  quiet     Of  Chinese  origin. 

;    lumrisd  BuKD. — Size   f^reat;   bod;  ^oare,  cwiDpaot;  fn>t 

■li  an  Klilitional  toe;  comb  well  developed,  but  varies  muoh  in 

^^1.  «sli)««  well  developed;  colour  ofplninafKi  varioua.    Skull 

..LiirkaN  J  hroad  betveea  tbc  orbits.    Of  Engli»h  origin. 

llie  white  DorktnK  may  beoooaidered  aa  a  distinct  snb-broed, 

'•■'■^  a  Irfs maiHTe  bird. 

'  i^isiSR   Bbexd  (lig 30).— Tall,  with  atalel;  carriage;  tani 

:;  comb  sb^le,  deeply  serrated,  of  imnwDseaiRe;  wattles  latwelr 

nod; thelat^ear-lobeaandsideeofbcewbitfl.    Pluma^UacJc 

1  with  fn«cn.    Do  not  incuhBte.     Tciwier  in  ooitsUtution, 

oib  being  often  injured  by  fnwt.    EpfX  white,  Nnootli,  of 

jp  cue.    CluckeuB  feather  late,  but  the  young  cocks  show  thuir 
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nuuculinc  cbaiscters,  GUid  crow  at  on  early  age. 
origin. 

The  A ii-l'i) uti'ini  mav  be  roabedas  a  sub-breed:  th^indfl 
glftty-hlae  colour,  and  their  chickens  are  well  feathered.     ' 
short-legged  Dutch  enb-breed  lias  been  described  by  son 
OH  distinct. 


0.  Uamboboh  Brbed  (fig.  31).— Size  moderate;  comb  flat,  w  I 
duced  backwards,  covered  with  nnmorousEmall  poiiits:  wsiUctEJ 
moderate  dimeriaioiiH ;  ear  lol>e  wliite;  legs  bineisb,  tliia.  Ito  ■(■ 
incubate.  Skuli,  witli  the  tii>9  of  the  aKceudlng  branches  of  ttiH 
premasillary  aud  with  the  oasnl  bones  standing  n  little  ^P^I^W 
bom  each  other ;  anterior  uiargio  of  tbe  frontal  bones  lc«s  d<  ~ 
Uian  usual. 
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i  r,r?re  are  two  snli-bivode ;  the  tpan^M  HamtnirKh,  of  English 
-  .:i.  witii  the  tipH  of  the  fenthera  marked  with  tt  dark  Rpot ;  nnd 
'S^  jiieilUd  HHmhurgh,  of  Dutch  oriKin,  with  ditrk  traUBVerse  h'ncB 
^H  each  fcnther,  and  with  the  bodj  rather  smaller.  Both  theeti 
^■■veda  'inelndo  gold  and  silver  varieties,  afl  well  ss  «)me  other 
^KlrietieA.  Black  Hambiirghe  have  been  produced  b;  a  cross 
^Ktbe  Spanish  breed. 

^?(^an«D  OB  FousH  Brbbd  (fig.  32).— Head  with  a  large, 
"teided  creet  of  feathera,  supported  on  a  hemispherical  protuberance 


ke  boDtal  boneSjWhich  includes  the  anteriorpart  of  the  bntn. 
Hcraiding  braochca  of  premsxillary  bones  and  the  inner  nasal 
1^1  iMUjii.  am  much  shortened.  'I'bc  ori&co  of  the  nostrils  raised 
^M  cmccntic.     Beak  short.    Comb  al)sent,  or  small  and  of  ore- 


"  life.     Do  not  incubate.    There  are  several  l)eautiful  variotiee 
.!*^i  differ  in  colour  and  slightl;  in  other  respects. 
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The  following  linb-brecdB  (igree  in  having  a  crest,  nwre  wta 
developed,  with  the  comb,  whi'n  present,  of  crwicentio  shipe.  B 
eknll  presents  nearly  the  «ame  remarkahle  pecoliaritiesfifslncU 
SB  in  the  tnie  Polish  fnwL 

Sub-breed  (n)  Salf'iff.—A.  Tnrkish  breed,  resemhliw  'I* 
Polish  fowls  with  a  large  crest  and  beard,  with  short  and  n 


feathered  lepg.    The  tnil 
Do  not  incubate.' 
Sub-breed  (i)  Pu 


Fig.  31— tMlili  Font. 

is  famished  with  additional  sickle  ftifli 
I'ffdjjt. — An  inferior  breed  closelj  •lU* 


*  The  but  scconnL  nf  SqIUiu  ii  bj       kiadDH*    the    einminatim 
Uin  WnttB  in  'Thu   PuulCrj  Tard,'       ■jiw.'iniEiu  uf  tbii  brviNl. 
lest),  p.  79,    1  uw«  to  Mr.  Bient't 
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iU,  rather  amall,  legs  inach  feathered,  with  the  crest 
nbomall,  cupped;  wntties  Emal!. 

(<■)  tihooo'tooki. — Another  Turkish  breed  having  an 
TappearuDce;  black  and  tailless;  crest  and  beard  large; 
kL  The  inner  procesees  of  the  two  nasal  bones  come 
with  each  other,  owing  to  the  eomplele  abortion  of  the 
iranchw  of  the  premaxillariea.  I  have  seen  an  aUied 
«  bre«d  from  Turkey. 

S')  '.yrofnrur.—A  French  breed  nf  large  aze,  liarely 
t,  with  abort  blai^k  legs,  bead  creeled,  comb  produced 


(•)  /turned Jowl.— Vfith  a  amall  crest;  comb  produced 
ht  points,  supported  on  two  bony  prottibcrances. 
(f)  Ihadiin, — A  French  breed ;  of  moderate  size,  short- 
five  toes,  \rclt  developed;  plnm age  invariably  mottled 
rltil«,«nd  etraw-yellow ;  head  furnished  with  a  crest,  on 
)  pliocd  trauBTersely ;  both  wattlea  and  beard  present' 
Ur)  GuddtfLindi. — No  comb,  head  aaid  to  Ik.' surmounted 
t^ial  crest  of  soft  velvety  featherfl ;  noxlrilfl  said  to  Ix) 
tratUee  well  developed;  li^  feathered;  eolour  black. 
America.  The  Breda  fowl  seems  to  l>e  closely  allied  to 
land. 

X  Bbkbd.— Originally  from  JaiMn,*  characterised  by 
lone ;  carriage  bold  and  erect.  There  are  several  s\\\y- 
■a  Uie  Coobin,  Game,  and  Sebright  BaiitMns,  some  of 
been  recently  formed  by  various  crosses.  The  Black 
a  differently  shaped  skull,  with  the  occipital  foramen 
the  Cochin  fowL 

Ba  I\iwi«. — These  are  so  variable  in  character'  that 
deaervetobeCAlloda  breed.  Anyone  who  will  ejtamine 
ertebrs  will  see  how  monstrous  the  breed  is. 
«B8  OR  JoifrKits.— These  are  characterized  by  an  almost 
hnrtnew  of  legs,  so  that  tbey  move  by  jumping  rather 
Iking;  they  are  said  not  to  cratch  up  the  ground.  I 
tod  a  Burmese  variety,  which  had  a  skull  of  rather 
pe. 

tjco  OR  Caftrx  Fowu.— Not  uncommon  in  India,  with 
curling  backwarda,  and  with  the  primary  feathers  of 
I  tail  imperfect;  periosteiun  of  booes  black. 

■rriptiun.  witb  Agam,  '  Mr.  CrawTnTd,    '  DciL-ript.    Did. 

Ihu    ■ub-briHi'l    ID    th«  Dflha  Indiu  IiUihI«,'  p.  113.      B*D- 

irtimlUire,' JuiiB  lOib,  Uma  are    mt^Dtioaed    id    >d   BBcifal 
DHtirv  Jii]isaew  Cuc-)rcln|]K<li4,  u  I  ini 

(ins,    witb    figaru.  'a  iuformni  by  Ut.  Birch  of  Ibe  Britiih 

br«d  IB   'Jnuriwl  of  Muslim. 

JawSrd,  1862,  p.  1B6.  •  •  OiDuaeutai  (od  Domotic  I'uul- 

dcwrib<  U>c  Domb  a*  try,'  18  Id. 
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13,  Silk  Fowls.— Feathers  Rilky.  vrhh  the  primary  i 
tail-feathers  imperfect ;  skin  anil  periosteum  of  bone:  hlkci 
antl  wattles  dark  lenden-bhie ;  ear-liippots  tinged  with  Ui 
thin,  often  furnished  with  an  additional  toe.    Sice  rathern 

13.  SooTT  Fovns. — An  Indian  breed,  having  the  peenlj 
ance  of  a  white  bird  Bmenred  with  sool,  with  blaokj 
periosteum.    The  Iicqe  alone  are  thus  ehuracterised. 

Prom  this  synopBis  we  see  that  tho  several  I 
conBidentbly,  and  they  would  have  been  nearly  u 
for  us  as  pigeons,  if  there  had  been  equally  go 
that  all  had  descended  from  one  pare»t-s[>octe8.  1i 
believe  that  they  arc  descended  from  several  primil 
The  Hev.  E.  S.  Dixon '  argues  strongly  on  this  | 
question;  an<t  one  fancier  even  denounces  the  a^ 
elusion  by  asking.  "  Do  wo  not  perceive  pervading' 
the  spirit  of  the  Deiat  f  "  Most  naturalists,  with  tl 
of  a  few,  such  as  Temminck,  believe  that  all  the  t 
proceeded  from  a  single  speoiee;  butanthorityoni 
goes  for  little.  Fanciers  look  to  all  parts  of  the  ti 
possible  sources  of  their  unknown  stocks ;  thtis  i( 
laws  of  geographical  distribution.  They  know  wi 
several  kinds  breed  truly  even  in  colour.  They  m 
ive  shall  see,  on  very  weak  grounds,  that  most  of 
are  estrotnely  ancient.  They  are  strongly  imppe 
great  dilTerence  between  tho  chief  kinds,  and  thfl 
force,  can  differences  in  climate,  fotxl,  or  troatraeat 
duccd  birds  so  different  as  the  black  stately  S| 
diminutive  elegant  Bantam,  the  heavy  Cochin  wil 
peculiarities,  and  the  Puliah  fowl  with  its  great  ttq 
protnberant  skull?  But  fanciers,  whilst  adinittini 
overrating  the  effects  of  crossing  the  various  bra 
sufficiently  regard  the  probability  of  the  occa^ 
during  the  course  of  centuries,  of  birds  with  ab| 
hereditary  peculiarities  ;  they  overlook  tie  effects 
tion  of  growth — of  the  long-continued  use  aiid  din 
and  of  some  direct  result  from  changed  food  i 
though  on  this  latt«r  head  I  have  found  no  sufficioa 
and  lastly,  they  all.  as  far  as  I  know,  entirely  v 
im]K>rtant  subject  of  unconscious  or  unmethodiol 
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they  are  well  aware  that  their  hinis  differ  individually 

by  solecting  the  best  birds  for  a  few  generiitioDB  they, 

Iprove  their  stocks. 

n  aniutour  writes '  aa  follows  :     "  The  fact  that  poultry 

9  until  Ut«ly  received  but  little  attention  at  the  hnnds  of 

Aincier.  and  been  entirely  conlincd  to  the  domains  of  the 

for  the  market,  would  alone  auggest  the  improba- 

tf  that  constant  and  unremitting  attention  having  been 

>d  in  breeding,  which  is  requisite  to  the  consummating 

offspring  of  any  two  birds  transmit  table  forms  not 

tod  hy  the  parents."     This  at  first  sight  appears  tnte. 

a  future  chapter  on  Selection,  abund  mt  facts  will  be 

lowing  not  only  that  careful  breeding,  bnt  tliat  actnal 

ID  waa  practised  during  ancient  periodB,  and  by  barely 

id  races  of  man.     In  tho  uase  of  the  fowl  I  can  adduce 

Ct  f*ctB  showing  that  selection  was  anciently  practised  ; 

t  Romans  at  tlie  commencement  of  the  Christian  era 

E  or  seven  breeds,  and  Columella  "  particularly  recom- 

u  the  boat,  those  sorts  that  have  five  toes  and  white 

In  the  fifteenth  century  several  breeds  were  known 

iwribed  in  Europe ;  and  in  China,  at  nearly  the  sarae 

■even  kinds  were  named.     A  more  striking  case  is  that 

BUC  in  one  of  the  Philippine  Islands,  the  semi -barbarous 

■Utanta  have  distinct  native  names  for  no  less  than  nine 

lirvds  wf  the  Game  fowl.'"     Azara,"  who  wrote  towards 

2j(i«!  (if  the  last  century,  states  that  in  the  interior  parts 

iDth  Aiuericft,  where  I  should  not  have  expected  that  the 

care  would  have  been  taken  of  p(.mltry,  a  black  skinned 

bUck-lioned  breed  is  kept,  from  being  oonsidered  fertile 

its  desh  griod  for  sick  persons.     Now  every  one  who  has 

ponltry    Ifnows   how  impossible  it  is  to  keep  several 

[Is  distinct  unletw  the  utmost  care  ho  taken  in  tieparating 

*i<M.     Will  it  then  be  pretended  that  those  persons  who, 

uf  (he  DoroMlivaUd  Anini*]*  to  Civili- 
ntiun.'  uparilclf  printed,  ji,  H;  Dnl 
read  Mun  the  Brit.  A»<>0.  at  Otfcnl, 

'.  E.  S,  IKioD,  in  hit  'Oniii-      ISiiO. 
Foollrr,"  p.  203,  giTes  an  ac-  "  'Qns.lrQp^ilufdu  riUTufUiiv,' toM, 

.f  Cnlnm-lla't  irork.  ii.  p.  32*. 

r.  Cratrfon'On  th(  BelatiuD 
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in  ancient  times  and  in  semi-civilized  oonntrius  t4Xik 
keep   tlw   breeds  distinct,  and  wlio   therefore  tkIui 
■would  not  oecasionallv  have  destroyed  infwior  hiii* 
sionaDy  have  preserved  their  best  birds  ?      This  IB  ill 
required.     It  is  not  pretended  that  any  one  in  ancKnt. 
intended  to  form  a  new-  breed,  or  to  modify  au  old' 
according  to   some  ideal   standard   of  excidleuet.'.   H» 
cared  for  poultiy  would  merely  wish  to  ohtWD,  and  nfemrij 
to  rear,  the  best  birds  which  he  could ;  bat  this  ficutaM 
preservation  of  the  best  birds  would  in  the 
modify  the  breed,  as  surely,  though  by  nu  means  wi  i^R 
as  does  methodical  selection  at  the  present  day.     If' 
out  of  a  hundred  or  out  of  a  thousand  attended  to  tlicbK«£i< 
of  luij  birds,  this  would  be  sufficient ;  for  the  birds  ihiultGH 
would  soon  become  superior  to  others,  and  would  furm 
stmin  ;  and  this  strain  would,  aji  explained  in  the  lost  (' 
slowly  have  its  obaracterietio  diSerenccs  augnientcd. 
last  he  converted  into  a  new  sub-breed  or  breed.    But 
would  often  be  for  a  time  neglected  and  would  detcrimiW 
they   would,  however,  partially  retain  their  duuarttir, 
afterwards  might  again  come  into  fashion  and  be  nii«itt 
standard  of  perfection  higher  than  their  former  fitaniUril 
has  actuallj-  occui-red  quite  recently  with  PoliKh  fowta.  ' 
however,  a  breed  were  utterly  neglected,  it  would  Iw* 
extinct,  as  has  recently  happened  witli  one  of  the  Poijili  n 
breeils.     Whenever   in    the  course  of  past  ceuturivs  »  iW 
appeared  with  some  slight  abnormal  structure,  such  u  vil( 
lark-like  crest  on  its  head,  it  would  probably  often  h»w  ^ 
presflrve<l  from  that  love  of  novelty  which  leads  some  pfflC^ 
in  Kugliiud  to  keep  iiimpless  fowls,  and  others  in  liwt 
keep  frizeletl  fowls.     And  after  a  time  any  such  at 
aplXMranve  would  bo  carefully  preserved,  fixim  being 
a  sign  of  the  purity  and  cscnileuoe  of  the  breed  ;  fn. 
priiiciple  the  lioniaus  eighteen  oentorice  ago  valued  the  £!» 
toe  and  the  white  ear-lobe  in  their  fowls. 

Thus    frvuu    the  ocoAsional   appearance  of  aliuormal 
r»clan,  though  at  fir»<t  <inly  slight  in  Aegnv;  from  tbc 
of  tlio  use  and  the  disuse  of  pans ;  possibly  from  the  uun-j 
vllecis   of  cliauged   climate  and  food ;    fruat  correlatian  * 


^ 


n  formed ;  bat,  ftbore  all.  ht^  waooaaaow 
led  on  dnriag  Bany  ^uiuAtwaa,  there  ■•  aa 
iflSealt^.  to  the  beet  of  nj  jmSgment,  in  btfier- 
M  breeds  h*ve  dtwaewiVd  &nn  aane  on«  pue&l- 
anj  BDgle  Bpecie*  be  """"^  &ob  which  w 
ly  floppon  that  all  are  d«aeewlad  ?  The  Caffw 
entlf  fhlfilaenerrieqiiireBieftt-  I  hare  Uivadf 
an  aooonnt  aa  I  eoold  of  the  argmeate  in 
mnlti^  ahffm  of  the  aemal  beaeda;  and  aonr 
hoae  in  bvnar  «t  their  eoBMOB  dtaeent  frooi 


rietMB.  PMhHM 
« thoapit  to  he 
laek  of  all  our  doneatk  breed*,  aad  tbie  tbama  tfaat 
mchim  the  eonunoa  ftnri  in  geoeaaJ  etractare;  bat  ili 
Ijr  oaniit  of  hi^ly  pecolkr,  haraj  kBJae,  tna»- 
with  three  eoloon ;  aad  I  have  aiet  no  aalhentie 
neb  dianetec  having  been  obeerTed  m  anj  dooMatic 
ipeciea  ihD  di&ts  gnaUy  btmi  the  oommoa  (owl,  in 
',  finely  aenated,  aad  ia  the  knne  being  deetitate  of 
Its  Ttaoe  n  nttariy  difliaetiL  It  etimtem  readil;  in 
loetiebeiu;  and  Mr  Blftfa  >* raiMd  neailr  100  hj-biU 
thef  were  tender  and  ntoatlr  died  wiabit  jvnng. 
are  leared  were  abutntdj  stenle  when  eroned  tufer 
r  parent.  At  the  Z«riogieal  Gardens,  boweTer.  some 
ame  panntege  were  not  qnite  «o  sterile :  Ur.  Dixon, 
mBi  made,  with  lb.  Tarrell's  aid,  particnlar  inqniriea 
and  WH  uenred  that  out  of  50  egjn  only  fire  or  six 
vnred.  Some,  howerer,  of  these  half-bred  birds  were 
»  of  their  parents,  namely,  a  Bantam,  and  prodac«d 
Jso  procnred  some  of 
I  ways,  bat  all  were 

og.    Soc'   1832,   PL       nJ  pmr-hoi.  utd  th«  «lbibil«d  tht 

true  cbuscUr  of  tboK  of  <>.  tommt 

n*    IwTC  h*ta    At-       ritH.  fic«pt  tlut  the  harnj  Umiaa 

Unbklt.'Dn'Zinlag.       wer*  mucfa  mulltr. 

ni,  p.  124.    ■  .....  
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more  or  less  infertile.  Nearly  similar  experimeuts  hin>  tmiHl 
lieen  tried  on  n  great  scale  in  the  ZooloBical  Onnleiis  wilh  ill "" 
the  same  nsttlt."  Out  of  500  ^gs,  niised  from  TariDus  fiistou,- 
and  hybrids,  between  G.  luiivfiUii,  butikifi,  and  mrim,  nnljll 
oliickens  were  reared,  and  of  these  only  three  were  the  jmJiiy 
hybrids  inier  «.  From  these  facta,  and  from  the  aloreMMutiv 
strongly-marked  diRerences  in  strui^ture  between  the  dormjiliEM 
and  <•■-  jonjienidi,  we  maj*  reject  this  latter  species  as  tbe  p«nM* 
any  domestio  breed. 

Ceylon  poseeraea  a  fowl  peculiar  to  tbe  island, ' 
thia  species  approaches  so  eloaely  (except  in  tlie  .    . 
comb)  lothedomeatic  fowl, that  Messrs,  Laynrd  and  Kellntrt"' 
have  considered  it,  aa  they  inform  me,  as  one  of  Itn  i   ;  '<■  -  I"' 
had  it  not  been  for  its  eiugiilarly  different  voice.    'I  i 
last,  ci'osses  rtftdily  with  tame  heOE,  and  even  vi-;- 
and  rnyjahca  them.     Two  hybrids,  amaleaDdfemnli  .  "   :  ;     '     - 
were  found  by  Mr.  Mitford  to  be  qoite  sterile :  bolh  ii)iJiTii"i'"| 
peculiar  voice  off?,  st'inleyii.    This  speeies,  then,  maj- in  ^jff"^ 
'•abiiily  be  rejected  as  one  of  the  primitive  stocks  of  tlw  Ji 
fowl,  _    ^ 

Java  and  the  islands  eastward  as  far  as  Floros  aro  inbtWj^ 
0.  vnrhiK  lor/inratm),  which  differs  in  so  many  eliarBCi 
plumage,  unserrated  comb,  and  Mingle  mwlian  wattle— ibill* 
supposes  it  to  have  been  the  parent  of  any  o '    -- ' — '*' ' 


their  great  lieanty.  but  are  invariably  sterile :  this,  howtfj 
not  the  case  with  some  bred  in  the  Zoological  Gnnleni.  ' 
hybrids  were  at  one  time  thought  to  be  s])ccilically  ilisl'""' 
were  named  0.  wiimu'.  Mr,  Blyth  and  others  believe  ll 
trmminrkii"  (of  which  the  history  is  not  known)  is  a  aimil 
Sir  J.  Brooke  sent  me  some  skins  of  domestic  fowls  f»iB| 
and  across  the  tail  of  one  of  these,  as  Mr.  Tegetmeierohai 
were  transverse  blue  bands  like  those  which  he  had  seen 
feathers  of  hybrids  from  (f.  viHus,  reared  in  the  Zoological  9, 
This  fact  apparently  indicates  that  some  of  the  fowls  of  BoBi 
been  slightly  affected  by  crosses  with  O,  wrive,  bnt  titoM 
I)ossibly  be  one  of  oualogous  variation.  I  mayjosl  allndeto^ 
gii/iintetii,  SO  often  referreii  to  in  works  on  poultry  oe  a  <rir  ' 
but  Marsden  "  the  first  describer,  apeoks  of  it  as  a  lamii  b 
the  specimen  in  the  British  Museum  evidently  bos  the  upMti" 
domestic  variety. 


"  Sn  alio  Mr.  LiiTird'i  pape 
■  Annul*  and  Un;;.  of  Nat.  Hiiti 


"  D.Kritwd  by  Mr,  0.  »■* 
'  Proc.  Zaohg.  Sue,*  IMfl,  p.  «■ 

<■  Th*  paiugr  bom  Mm^ 
Ciren  br  Mr.  Uiion  iD  hii  'ft* 
Book.'p.  176.  NaornltlioltfMP 
ruilu  tbia  bird  u  >  JiitlBotVi^ 


Ml 


fa  ■  b^eU  ^  frA*<  S.,  ^  j 


'lUM  OMfiW  tt«  ^1*^^  ^^1  WlJlW  MB  ^»*K 


lUnlMM.    IWH 1  jii    I    I  III      iWjtoii 

lb»iHi»  II      I  ly      iiii  M  ^c*.  jbB 


imam;  irihiTifeMil,a>>Ml 


■ad  «Ae  td  hM«iHiM  mr  bxsHMilr.    Birt 

_. .—rtieh  tfatUitamBikM^iy  ifiith  ■  — ^ 

Wi^fcr.Mlli.awt  MTimi  ac, tte  fag  ihy  Meh  ia 
lya^itaHt  fa  a*  Timw  ad  i^  «^  faMln,  a^  l» 
M  iMi<  ii  riaJM^.  Ifc— M.  ii  ThHKH«M«tfe« 
t  m  a. i—MPi,  liimliig  to Xi.  B^ytk. ^ 


dofMvii. 

B  of  bolli  tke  Bale  nl  I 

FteOiKnaafaaeaHnMdMPwtKbwl;  bat  tk  bt  Mfa 
■rwof  lte«3d  tifd  H  mt^  I  -         -      ^        - 


Hntton,  well  known  for  bis  reseaichee  into  the  natniml  liuic*;  i 
India,  infonns  me  that  he  lias  twen  eeverttl  crosRcd  fowl*  tuxa  Ih 
wild  epeciea  nnd  the  Cliiaese  liaiitun ;  these  t^roseil  fowU  fcrd  fn^ 
witli  liantama.  Imt  nnrortunatet;  were  notcTosi«d  ihitr  te.  Captn 
Ilutton  reared  chickens  from  the  epgs  of  the  Oallim  Imukn'a;  ul 
these,  though  at  firat  very  wild,  afterwards  becune  so  tame  ihRttbQ 
would  crowd  round  his  feet.  He  did  not  succeed  in  nuring  tta 
to  maturity  ;  but  as  he  remarka,  "  no  wild  gallinaoeous  bird  ttetfll 
welt  rtt  first  on  bard  grain."  Mr,  BIyth  also  found  much  ditScultril 
keepiug  G.  b-ii'thit  in  confinement.  In  the  Philippine  laliuv 
however,  tho  nativeo  mnst  succeed  better,  as  they  keep  wild  Midi 
to  fifiht  nith  their  dome««tic  Rame-birdB.'^  Sir  Walter  Elliot  tnfon^ 
ine  that  the  hen  of  a  native  domestic  breed  of  PcRu  is  undistingaiA^ 
able  from  the  hen  of  the  wild  H.liaHkira;  and  tbonu1iT«sc<niaUoQl 
catch  wild  cocks  by  taking  lame  corkB  to  fight  with  them  in  ll| 
woods."    Mr.  Cruwfnrd  remarks  that  from  etynolozy  Jt  miglMll 

'■■-'■  " 1^ 

sasi 

by  Mr.  Blyth,  that  wild  specimens  of  the  GuJlux  bankiva,  broodl 
from  the  countries  east  of  the  Bay  of  licogal,  arc  far  more  oafe, 
tAmed  than  those  of  India;  nor  is  this  an  nnpamlleled  fact,  iat,M 
Humboldt  lonf;  ago  remarked,  tlie  same  species  sometiince  eriiKMI 
more  tameable  disposition  in  one  country  than  in  another.  "  ^ 
suppose  that  the  (i.  bnnkira  was  first  tamed  in  Malaya  and  afti 
imported  into  India,  we  con  understand  an  observation  made  Ic . 
by  Mr.  Blyth,  that  the  domestic  fowls  of  India  do  not  resemblatbi 
wild  G,  bankiva  of  India  more  closely  than  do  ^loee  of  Europe 

From  tho  extremely  close  rcsomblance  in  colour,  genenl 
Btructure,  and  eapeoialiy  in  vuioe,  between  QoUhh  bantim  tU 
the  Game  fowl;  ft'oin  their  fertility,  as  far  us  this  has  bcafl 
asoertdned,  when  crossed ;  from  the  possibility  of  tie  vH 
species  being  tamed,  and  from  its  varying  in  the  wild  stat^ 
WB  may  confidently  look  at  it  as  the  parent  of  the 
typi(»l  of  all  the  domestic  breeds,  namely,  the  Game  (ffi& 
It  is  a  significant  fact,  that  almost  all  the  Dntiimlietc  ' 
India,  namely  Sir  W.  Elliot,  Sir.  S.  N.  Ward,  Mr.  La-ytli, 
Mr.  J.  C.  Jerdon,  and  Mr,  Blytb,'*  who  are  fumiliar  wid 
O.  bankiea,  believe  that  it  ie  tiio  porent  of  nmst  or  all  00 

"  Cravfurd,  '  D*m.  Diet,  of  IdiUu  Joum.  of  lit.  and  ScdcDce.*  ml,  ■ 

LiUndi,'  1S56,  p.  113.  p.  ^,  (peaking  of  <i.bui>ni,nji,"  I 

**  Id  Burmoh,  u  I  hur  from  Mr.  qilettioniibly  the  origin  uf  nwt  rf I  .^ 

Bljtfa,  the  wild  and  tame  poultry  cun-  vnrietiH  of  uur  eumioAii  fnwU.'  Rf 

■UDtly  crou  together,  and  IrrngQlar  Mr.  Blyth,  sec  his  etedUnl  utfdtl 

trsntitioDal  rormf  msy  be  aeea.  'Gardenci's   Chroa..'    1851,   11  UH 

"  Ibid.  p.  113.  -"■'  ■"  ■  '""-I J  " ""«-  "t*-*" 

"  Hr.   Jerdon,    in    (he    '  Mulru 
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IremtB.     But  even  ir  it  be  adtnittetl  that  G.  tnub'ni 

.rent  of  the  Game  breed,  ytt  it  may  be  nrged  that 

•peciee  have  been  the  parents '-f  the  other  douieatio 

and  that  these  species  still  exist,  though  unknown,  in 

itry.  or  have  b^ome  eitinct.     The  estinction,  how- 

■everul  Rpeciea  of  fowls,  is  an  improbable  hypothecs, 

■at  the  four  known  epecies  have  not  heoume  extinct 

it  ancient  and  thiulilr  peopled  regions  of  the  East. 

in  fact,  not  one  other  kind  of  domesticated  bird, 

the  wild  parent-form  is  nnknown,  that  is  become 

For  the  disoovery  of  new,  or  the  rediscovery  of  old 

Gnllns,  wo  must  not  look,  as  fanciers  often  look,  Uy 

world,     llie  Inrger  gallinaceous  birds,  asUr.  Blyth 

■ked,''  generally  have  a  restricted  range:    we  see 

itlnstrsled  in    India,  where  the  genne  Gallus  in- 

le  base  of  the  TTimalaya.  and  is  sneceoded  higher  up 

>hn«!a.  and  still  higher  np  by  I'hasianus.     Australia, 

islands,  is  out  of  the  question    as  the  home  for 

species  of  the  genus.     It    is,  alno,  as  improbable 

tUae  should    inhabit    Sonth    America'^    as  that  a 


bcr'*  Cbronbla-  1S51,  p. 

formed    him  thnt  the;  hnd    ttciped 

from    ■    T*»»*l    ¥frecked  thi-re  m«iiy 

jein  ago ;  they  were  eitreinelj  wild 

lr.S(UUr.™ihi..ubj«^l, 

■nd  l»d  "i  crjquite  different  to  that 

ulhittIb>ni>ot.i^[w«l 

of  the  domeslk  fool,"  ud  their  np- 

trooglr.     luniwsrethM 

pmnuice  was  Hnnewhal  cbangni 
HeDce  it  a  not  ■  little  doubtful,  Dotr 

;  ■Qlbor.  Amtl.  •p*«l»  of 

rtag  >Dh>b<ted  S.  AiKri<» 
lad  of  lU  ilbcunn-;  and 

withiUnJing    the   ilBlemeat   of  the 

utiTO,  whether   then   birdi  reallr 

ly.«bDoll7»5,  OliTiwJe 

wen    fowli.       That    the    fowl    baa 

tk«  «f  wiM  fa«l>  in  Ihe 

beconio  feral   on  M*eral   InUada    i* 

M>m.;tbcM<»nprob.blr 

CMtain.      Mr.  ?rj,  a  Ttry   capable 

Dr.  DiDiell  Ip11>  me.  he 

judge,   iofomed  Mr.   La^.rd,   in    ■ 

It  finrli  hire  twwnne  wild 

letter,  that  the  fowl,  which  haT<  raa 

ml     CMrt     of    Er|U.tori«l 

wild  on  AsceuioD  "  had  nearlj  all  got 

7  may.  howcTcr.  not  be 

back  to  their  iirimitire  colour*,  red, 

aod    black    cocks,    and    tmokjr-grrf 

'to    th*    genpt    niuKliu. 

rpfia   Bkrbnt   iiifa   thiit 

know  the  L-olouruf  the  puultrT  which 
wero  lumeil  nut.     KqwIi  barrbei-ome 

1  sot  Mfanl  tn  Gninen. 
11m  CSiimilrte  of  Niger 

feral  on   tbe  Mcobar  lilond*  (Bhth 

IMfl.  Tnl.  iL  p.  *T,  A*- 
1  fowl,  on  Ilhi  Am  Rnllu. 

in  tbe  ■  Indian  Field.'  185B.  p.  6i), 

and  in  the  Ladrone«(An<«i>>  Vorage). 

aar  St.  ThmnuV  on  th* 

Tbo>e   found   in    the    TcUew  klaudi 

•f  Africo  i  the  wtWa  in- 

Cnwfurd) nre  believed  to  b*  feral ; 
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hammiiig-binl  slioulil  Iw  found  iu  ihe  Old  World,  Froni^ 
character  of  the  other  gallinat'euUB  birds  of  Africa,  it 
prtibable  that  Gullus  ia  an  Africau  genua.  We  nocd  not 
look  tu  the  weateni  (tarts  cf  Asia,  for  Messrs,  BlytL  ul 
Cruwfurd.  who  have  attond^  to  this  subject,  doubt  whelhv 
(lalluH  ever  existed  in  a  wild  state  even  as  far  wt«l  aa  Ptan. 
Although  the  earliest  Grt^k  writers  8}>eak  of  the  fowl  M I 
Persian  bird,  this  probably  merely  indicates  its  liae  tf 
importation.  For  the  discovery  of  uiiknowu  species  weon^ 
look  to  India,  to  the  Indo-Chinese  countrioe.  and  to  llv 
northern  purls  of  tbo  Malay  Archipelago.  The  southw 
portion  of  China  is  the  most  likely  country ;  but  m  Xfc 
Blytb  informs  me,  skins  have  been  exported  frum  CliiH 
during  a  long  period,  and  living  birds  are  largely  kept  I 
in  aviaries,  so  that  any  native  species  of  Qallus  would  . 
bably  have  become  known,  Mr,  Birch,  of  the  Britii 
Museum,  has  translated  for  me  passages  from  a  CliiMB 
Encycloptedia  published  in  1609,  but  compiled  from  noM 
ancient  doenments,  in  which  it  is  said  that  fowls  IB 
creatures  of  the  West,  and  were  introduced  into  tha  U 
(i.B.  China)  in  a  dynasty  1400  b,c.  Whatever  may  be  thon^t 
of  so  ancient  a  date,  wo  see  that  the  Indo-Chinese  and  IndiM 
regions  were  formerly  considered  by  the  Chinese  as  the  soiptf 
of  the  domestic  fowl.  From  these  several  considerations  «• 
must  look  to  the  present  metropolis  of  the  genus,  namelf,  to 
the  south-eastern  parts  of  Asia,  for  the  disooTery  of  f^e^ 
which  were  formerly  domesticated,  but  are  now  unknown  is 
the  wild  state ;  and  the  most  experienced  omithulogista  ■ 
not  consider  it  probable  that  such  species  will  be  disoovofl. 
In  considering  whether  the  domeatio  breeds  are  desoeocM 
from  one  species,  namely,  6.  bankiva,  or  from  several,  we  mitft 
not  (]uite  overlook,  tbaugh  we  must  not  exaggerate,  the  il>' 
portance  of  the  test  of  fertility.  Most  of  our  domostio  tm* 
have  been  so  often  orosaed,  and  their  mongrels  eo  U^<V 
kept,  that  it  is  almbst  certain,  if  any  degree  of  inferliUtf 
tad  existed  between  them,  it  would  have  been  det,ected.  Oa 
the  other  hand,   the    four   known   species  of  GrUi 
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i  with  e«ch  otbor,  or  when  crosBcd,  with  the  exception 
,   with    the    dom^tic   fowl,   produce  infertile 

bially,  we  have   not  snch    good  evidence  with  fowls  a« 

I  pigeons,  of  all  the   breedB   liavuig   descended  from   a 

'  aitivo   stock.      In    both    cases    the   argument   of 

pity  must  go  for  i-omcthing ;  in  both  we  have  the  im- 

]bl>>lity  of  man   having   nucceeded   in  ancient  times  in 

nighly  domcHticating  sovoral  supposed  species,— most  of 

■  snppoBed  species  being  extremely  a bnoimal  as  compared 

b  their  natut^  allies,— all  lieing  now  either  unknown  or 

ot.  though  the  piarent-fonu  of  no  other  domesticated  bird 

I  bvon  lost.     But    in  searching  for  the  snpixwed  parent- 

arions  breeds  of  the  pigeon,  we  were  enabled 

nfine  onr  search  to  species  having  peculiar  habits  of  life ; 

:  with  fowls  there  is  nothing  in  their  habits  in  any 

1  manner  distinct  from    those  of  other  gallinaceous 

In  the  case  of  pigeons,  I  have  shown  thiit  pnrely- 

|i  birds  of  every  race  and  the  crossed  offspring  of  dislinct 

Ml  frequently  resemble,  or  revert  to,  the  wild  roek-pigeon 

meral  colour  and  in   each  characteristic  mark.     With 

I  have  facts  of  a  similar  nature,  but  less  strongly 

)d,  which  we  will  now  discuss. 

«r*tott    and,    Analogous    Variation. — Purely-bred    Ganio, 

m,j.  Cochin,  Durking,  Bantam,  and,  as  I  bear  from  Mr, 

jttnieier,  &ilt  fowls,  may  frequently   or  occasionally  be 

iwitli,  which  are  almost  identical  in  plumage  with  tlio 

~.  haiikiva.     This  is  a  fact  well  dcser^-ing  att<;ntion, 

1  we  refleot  that  these  breeds   rank  amongst  the  most 

Fowls  thus  coloured  are  called  by  amateurs  black- 

.  reds.     IXamburghs  jiroperly  have  a  very  diftcrent 

;  nevertheless,  as  Mr,  Tegotmeier  informs  nie.  "  the 

I  diiBculty  in  breeding   cocks   of  the    goldon-spangled 

yis  their  tendency  to  have  black  breasts  and  icd  Imcks.' 

I  mklee  uf  white  Bantams   and  white    Cochins,  as  they 

It  to  maturity,  often  assume  a  yellowish  or  saffron  tinge ; 

nd  the  longer  neck  hackles  of  black  Bantam  cocks,"^'  when 

■  Hi.  Hiwltl,  in  'Th«  Poultry  Book,'  by  W.  B.  Tcgetmeiar,  18S6,  p.  3*8. 
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two  or  three  years  old,  not  uncommonly  become  rmidy; 
Inttor  Bantams  occaBiunally  "  even  moult  brasay-wi 
actually  red-8liouldi-'n?il,"     So  tbat  iu  these  eoTeral 
set'  a  plain  teudcncy  to  reversion  to  the  hoes  of  G. 
even    duriii|^    the    lifetime   of    the    individual   bird. 
Spanish,  Polish,  pencilled  Hamburgh,  silver-spnnglod 
burgh  fowls,  and  with  some  other  lewi  comnmn  breeds,  1 
never  heard  of  a  black-brea«ted  red  bird  having  api 

From  my  experience  with  pigeons,  I  made  the  loll 
oiossea.  I  first  killed  all  my  own  poultry,  no  othcra 
ueor  my  houBo,  and  then  procured,  by  Mr.  Togetmst 
assistance,  a  first-rate  black  S])ani8h  cock,  and  Lena 
following  pure  breeds, — white  Game,  white  C<tohin, 
Bpangled  I'olish,  silver-BiHingled  Hamburgh,  silver'pencilM 
Hamburgh,  and  white  Silk.  In  none  of  these  breeds  is  A 
ft  trace  of  re<l,  nor  when  kept  pure  have  I  ever  heard  of 
appearance  of  a  red  feather;  though  auch  an  oocnrnM 
would  perhaps  not  be  very  improbable  with  white  GUHt 
kud  white  CtX'Jxins.  Of  the  many  chickens  reared  froro 
wbovo  six  crosses  the  majority  were  black,  both  in  the  dun 
and  in  the  first  plumf^ ;  some  were  white,  and  a  r^tef 
were  mottJod  black  and  white.  In  one  lot  of  eleven  mia' 
eggs  from  the  white  Game  and  white  Coohia  by  the 
Spanish  cock,  seven  of  the  chickens  were  white,  and  mIj 
four  black.  I  mention  this  fact  to  show  (hat  whilencH 
plumage  is  strongly  inherited,  and  that  the  belief  in  t 
prepotent  power  in  the  male  to  transmit  his  colour  is  not 
always  correct.  The  chickens  wore  hatched  in  the  8])riBft 
and  in  the  latter  part  of  August  several  uf  the  young  coeU 
began  to  exhibit  a  change,  which  with  somoof  them  incnOMl" 
ilnring  the  following  j-oars.  'ITins  a  young  male  bird  fio» 
the  silver-sjiangled  I'olish  hen  was  in  its  first  plumage  coit 
black,  and  combined  in  its  comb,  crest,  wattle,  and  beard,  tht 
characters  of  both  parents;  but  when  two  years  old  d* 
secondary  wing-foathers  became  largely  and  symmetrit^ 
mnrkeil  with  white,  and,  wherever  iu  0.  hantica  the  hat^M 
ftiv  rod,  they  were  in  this  bird  greenish-black  along  the  slult 
narrowly  iH-.nlcreil  with  brown isli-black,  and  this  »gua 
broadly  bordereil  with  very  pole  j-ello wish-brown  ;  so  llat  is 


1.      REVrR«!0' 


e  oomb  dLiiivd  atfao"  faHi  lb* 

)T-TI1^  nlwr  Hambargb  wm  Ukewin  »t  £nt 

'     .  thma  m  jn^  dw  neek-lMcUeft,  ac  m 

.'uilnk,   whilst  Ukm  on   die  Wm 

.-b  TcDcnr  tint:  mad  heve  «»  m«  tte 

:: :  Uua  likrwise  docmred  ivitl 

L  i]«ed  not  hen  be  dr«eribed.     Il  hu 

>  bnedcx,  t)i*t  b«  curKsed  twa  sUtner- 

-  '<  it'll  tt  ^puiish  oock.  Mid  R«red  s 

'v^re  black,  the  cocks  b«Tii^ 

-'-s;  ao  thkt  in  this  insluKn 


III  nil  Huiio  G&me  hca  were  Kt  Snt 
le  sabaeqnenUy  assumed  pale  orange- 
,  chiefly  on  ihe  loina,  sod  the  other  an 
e  of  fibe  orange  red  hacklea  on  the  nuck,  loins  and 
Here  again  we  have  a  more  dn-tdcd, 
L,  revenrion  to  the  colours  nf  G.  baiitirn.  This 
8  in  fact  ouluurod  like  an  inferiur  "  pile  Game 
'  this  eub-bniMid  can  be  produced,  hb  I  am  in- 
f  lir.  Tugctnieicr.  hy  cro&Hing  a  black- bri-ns ted  red 
[  with  a  white  (jame  hva,  and  the  "pile"  sub- 
|hBB  prodnoe<l  can  afterw.irds  In;  truly  propagated.  So 
JB  have  the  ciiriuue  fact  of  the  gloasy-blaok  Spanish 
id  tlie  bIJwk-broaHtt'd  red  Garni'  ctmk  when  croascd 
JHto  Game  hene  producing  o&pring  of  nearly  the 
tlonra. 

'^ped  several  birds  from  the  white  Sillc  hen  by  the 
jl-oouk:  all  were  coal-black,  and  all  plainly  showed 
ntagfl  Id  having  blackixh  combs  and  bones;  none 
»tled  silky  feathorB,  aud  the  uon-iuheritanM.' 
^chaincl«r  has  been  observed  by  others.  The  licnH 
1  iu  their  plumage.     As  the  young  cocks  grew 

*  ■  JuoTBal  of  Bonicullun.'  Jm.  Uth,  ISU:^,  f.  32J. 
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oU,  one  of  them  aaemiied  yellowiBb- white  hackW.  U 
refloinhlcd  in  a  oonsi'deralile  de^ee  the  cross  from  iba  I 
burgh  hen ;  tha  other  became  n  gorgeous  bird,  a 
that  nn  acquaintance  had  it  preserved  and  etnfFed  u 
its  beauty.     When  BtaJkinf;  about  it  closely  rese 
wild  Gatbu  batiiiaa,  but  with  the  red  fonthers  lutWrfi 
On   close  compariHon   one  Gonnidenible  difference  p 
itself,  namely,  that  the  primary  and  Becondary  wing-ft 
were  edged  with  greenish -black,  instead  of  I  leing  et 
G.   bankim,  with    fulvous   and  red  tints.     The  » 
across  the  Imclt,  which  lieare  dark -green  feathers,  wns 
and  the  comb  was  lilackii^     In  all  other  rcspocts,  ai 
trifling  details  of  plumage,  there  was  the  cJosc«t  a 
Alti^ther  it  was  a  marvellous  sight  to  compare  ti 
first  with  O.  hauHea,  and  then  with  its  father,  t~ 
green-black  Spanish  cock,  and  wiih  its  diminntive  1| 
the  white  Silk  hen.     This  case  of  reversion  is  the  m 
traordinary  as  the  Spanish  breed  has  lonf^  bean  1 
breed  true,  and  uo  instance  ia  on  record  of  its  thro 
single  red  feather.     The  Silk  hen  likewise  breeds  tj 
JB  believiwl  to  bo  ancient,  for  Aldrovandi.  befura  IBOO.J 
probably  to  this  breed,  and  desorilted  it  as  covered  v 
It  is  so  poculiiir  in  many  charuoters  that  some  ^ 
oonsidered  it  as  specifically  distinct ;    yet,  aa  wa  i 
when    cri-saeil   with   the  Spanish   fowl,   it  yields  0 
closely  resembling  the  wild  0.  banJeiva, 

Mr.  'i'egetmeier  has  been  so  kind  as  to  repwt,! 
request,  the  cross  lietwecn  a  Spanish  cook  and  8ilk  li 
he  obtained  similar  results ;  for  he  thus  raised,  I 
black  hen.  seven  cocks,  all  of  which  were  dark  b 
more  or  less  oningo-red  hackles.  In  the  ensuing  ] 
paired  the  black  hen  with  one  of  her  brothers,  onJ 
thi'ee  yonng  cocks,  all  coloured  like  their  fatiier,  anda 
hen  mottled  with  white. 

The   hens   from   the  six   above-described 
hardly  any  tendency  to  revert  to  the  mottled-brown  p 
of  tho  female  0.  bankirin  -■  one  hen,  liowever,  hum  the  « 
Cochin,  which  was  at  first  coal-black,  became  sUgblly  lin)<™ 
or  sooty.    Several  hens,  which  were  for  a  long  time  auJ*^ 


^n\:    \ 


II 


5*^  from  the  white  ijkzitt.  -wiai  -v-h*  i  r  k  ^  ii^  -ni^.  rfi^;--- 

glossed  with  givet.  wi*ta.  t»  '   7-*t"»    jil   lia',   -  iii*    'if 

pHmanr  wing  feAtLcn-  crwifcL-wiirs-i  inii  a  iin-:"nr»*  =if 

M»  over  her  1<<It  ntrri'wlx  hji  f^mauetri'.'s.l-  -  "?»:—:  '»r 

with  white.     I  had  ^xj^k*!*-!  'lu£t  *-nif  "f  iii-  •:::j-.-c-'iift 

corered  with  4c w:.  w  olii  iit-r*   irK-smii-".   -ii-    j  tijjr:- 

kal  stripes  »o  penerki  -wiTi  ,pJi3i4«^*- «i-*   -'-r'^*     '•!-  -:iii* 

^ot  occur  in  a  Hiag-^  iiirtiajiv^     7-v-     r  -jlt"-*  c.f  »t»*  ▼--»: 

ih-hrown  alK4it  lirss'  Lmi^     I   -w-ii*    uLi  r"i:-..*^*    zi. 

kg  nearly  all  the  wii-it  'jji'jtrnj*  ir  »ii  -.if-  ±r^  t  4mp* 

ttiat  black  preTaCt^i  w~.  ^b*^  CTaiii':i:j:_-*T.      :ii-  'u^-'y 

much  diversified  ii  ^o':»cr-  *- im*^   ".^tr.z  *"*»""     r.it^'^ 

led,  and  one  Mackaa^    'jc-iii*a.  ij*i   .v  i-iir>».r*    *a'-L"^ 

and  hajred  wiili  rrcwi- 

^U  here  add  a  fcw  nisr.*i-Ij»2f*j:fi»  ftoir»  v  i^Ti^-.-r:  t — :. 

ioD,  and  with  the  Ifcw  \i  iszLi  'rii*  ^u-it'i  t-     7'-..i» 

implies,  as  stated  in  a  Tr?TS:iis*  -lATivr  -uk.*  *•-#*  ^f  >*-j»» 

<>tie  species  freqnettlj  iiiixk   iji^is\r     n"  \\.»-<   •■■••^•t^-. 

this  fact  is  expiah:r:»L  fcr^riirij:  •     "li»^  ^-^-r*  T;,jr_  I 

Ltain.  on  the  princ-ipl-e  'A  tll>*-i  ♦-^•r'-f**  'jt*  '.  r  :i^?»-'?r..'.«*fi 

one  primitive  foirs.     Tlrr  *»]:_*>  r^'.x  i  ^■.  ▼."_*.   *.u*»vr 

and  bones  degeiierfctet  a«   i**  '■*^-     '-^r^^.    -7  Mj. 

itt  and  Mr.  R.  iJrtor-  in  dr  '.l:::!.*--     "..•^i*  >   .-  .•--'.r.* 

the  oidinarv  o Jonr  if  ilrr  -i.»l.iii  c.  i  ^.  -*  •x  r.   \:A 

due  care  havinj?  b*&  tur*^  ^-.  ''rrr':r.'  *..--;  -r  -^ 

IV**  a   distinct   \fy^\  w-rtl    r.-4.-x    ••r-r-?*.    *.-. :    ■«»-!•. .-^ 

not  silkv  plnmag^  Lu  l:'x-r'»-^«t   '••^*::i    --■%':,•"•  r»:  V/ 

lie. 

l|r.  Tegetmeier  informs  c.*  tL*:.  -w-lif^-   :  *-'.-r*  \rs*r:.<  *r*: 

fowls  are  freqT»:n:.T  t7.»:-^'>?:  "■It'.   •.•^.*  f'^t:.-m 

or  pencilled  bv  tarr  w  Tri:-*-:'r:T^<T  .:>:*  -/  *   uricrT 

This  mav  be  in  iat:  ^xtlA:r.-=ii  *",--  V.r^^,  r*:-.-.-*.'  .r.  v^ 

^■^  pMrent-form.  the  Bankiva  n-r.  :  f  .r  r:.  *  >.:r-:  ?.*.*  «.I  it4 
^kper  plumage  finely  mottUd  w-^L  'iirk  *r.  i  r:f /tj#  r.ri^rn. 

w^  * Di«  Hiikner-  bbJ  P£ia«iui»*a:.'       T  Z;  7-f--r.->  -r.  1  -->-.  p,  -fJJ.    I  ta 
^Wl,  1827,  ».  17.     Yi*T  Mr.  ff-rw.ts**       .ii-r,-^:  :.    M-.  *xr...c  i.t  \  ,'.t>.T  oa 


^^«ein«nt  with  rvwtct  to  th*  wli:t«^       1:^  *xsi^.  %•:'•.•■ 
^  fowl,  M*  tlw  *  Poultry  Book,'  ar 
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with  tbe  mottling  partially  and  obscurely  amo] 
veree  lines.      But    the    tentleaoy  to   pencilling 
much  fitrengtiieued  by  tliu  Iaw  of  analogoim  varit 
h«iuB  of  Bonte  other  epedee  of  GaUiu  are  more  plaiid 
and  tbe  beiia  of  many  gallinaceous  birds  belun{p 
genera,  as  tbe  partridge,  have  penuilleil  feathers, 
meier  baa  also  remarked  to  me  that,  although  wi 
pigeons  w(i  have  so  great  a  diversity  of  oolourin 
Bee  either  pencilled  or  B]>auglod  feathers ;  and 
intelligible  on  the  law  of  analogous  variation,  as 
nild   rock   pigeon  nor  any  closely  allied  speoa 
feathers.     The  frequent  appearance  of  ]ieuciUiQg 
birds  probably  accounts  ti.ir  the  existence  of  •' 
breeds  in  the  Game,  Polish,  Dorking.  Cochin, 
and  linntiira  brec-ds.     The  plumage  of  these  l>ijl 
blue   or  grey,  with  each  featlier  traneverjiely  i 
darker  lines,  so  as  to  resemble  in  some  degree  ti 
of  tbe  cuokoo.    It  is  a  singular  faet,  condderii 
male  of  no  species  of  Galliis  is  in  the  least  ban^ 
cuckoo-like  plumage  has  often  Ijeen  transferred 
more  especially  in  tbe  cuekoo  Dorking :  and  tbe  ftj 
more  singular,  as  in  gold-  and  silver-pencilled 
in  which  peneilling  is  characteristic  of  tbe  breedi 
hardly  at  all  pencilled,  this  kind  of  plumage heii 
tbe  female. 

Anotlier  case  of  analogous  variation  is  tJie  c 
spangled  sulj-breeds  of  Hamburgh.  Polish.  Malay, 
fowls.     Spangled  feathers  have  a  dark  mark,  prvptB 
sha])ed,  on  their  tips  ;  whilst  pencilled  feathen 
transverse  bare.     The  spangling  cannot  be  du^  t 
G.  hankii-a ;  nor  does  it  often  follow,  as  I  beat*  fix 
nieior,  from   crossing  distinct  breeds;    bnt  it 
analogous  variation,  for  many  gallinaceous  birds  1 
foathers,^for  instance,  tbe  common  pheasant,   H< 
breeds  are  often  called  '•  pheasant  "-fowls.     Aani 
HHalogons  variation  in  several  domestic  breeds  " 
it  is,  Ibat  tbe  cbiL-kens.  whilst  covtired  with  it 
black  Spanish,  black  Game,  black  Polish,  and  blaj 
all  have  white  throats  and  breasts,  and  often  hsvfr; 


j^Uj,  bvt  not  iwrmMMj,  widte  m  Indik. 

iflnding   this   put   of   mt   mhjae*,  I   nay  nycst 


)d :  iKnoe  U  aBij  be  s«Mf  naked  « tke 

r  MUMt  tjpta]  doMMrtiotid  bncd.     Wc 

re  ia  mock   dificaftr  in   bcfieri^   tint 

r  mkikmni,  tfodta  iMve  be»  tlw  pueat*  of  tbr 

e  bned&     We  koov  thet   «U  the  hwds  en 

■itjr  ellied.  ■■  ebown  hy  tbar  nmileritj   ia  wast 

!  ■traetaie  end  in   helets,   end   hy  tbe  eaelogDas 

V  wludi  tfeey  VH7-     We  hevie  also  aeeo  tlut  aercnl 

t  dktuKit  breeds  oonsionellj  or  faahitnaUy  ckwlf 

B  phunage  O.  bwb'nt,  end  that  Ute  croeeed  tApriag 

'  I,  irbirb  are  not  tbns  colunred,  ifauw  a  etrooger 

i  tendency  to  rcTert  to  this  same  jilotnage.     Some  of 

■,  wfaicli  appear  tbe  most  dietiuct  and  Uie  least  likely 

poeeeded  from  G.  bamUria.  roch  as  Polish  fowU,  with 

bibesant  and  little  otofied  Mknlla,  and  Cochins,  with 

Wfect  tail  and  small  wings,  bear  in  these  chArkcten> 

j  marks  of  their  artificial  origin.     Weknowwdl  that 

ten  methodical  selection  has  gi«atlr  improviTl  and 

pj  chaiacteis ;  and  we  hare  ercry  reason  tu  Ivlievc 

Eons  selection,  carried  on  for  nuuiy  geueratious. 
idily  augmented  each  new  peculiarity,  anil  ihnc 
iae  to  new  breeds.     As  soon  as  two  or  tliroi- 
MB  once  funned,  crueung  would  come  into  play  in 

'Ornuneold     aiul    Do-       'Prii*  Paulirr,' p.  230, 
(tTt*  WV  2i3.  334,  Sai  »  -Puultrr  Chro«cl*'  nL  U.  |>. 
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cliangiiig  their  character  and  in  increasing  tfaoir  iiii 
Brahma  Ffiotnia,  according  to  an  account  lately  pnblitl 
America,  offer  a  go<Kl  instance  of  a  tiroed,  lat«ly  futu 
a  crosB,  which  can  Im  truly  pro])agttted.  The  well! 
Sebright  Bantams  olfer  another  and  similar  instaocP. 
it  may  be  concluded  that  not  only  the  Game-brmd  ht 
all  our  breeds  are  probably  the  descendants  of  the  Hi 
or  Indian  variety  of  G.  baHkiva.  If  so,  this  epccice  has 
greatly  eince  it  was  first  domesticated ;  hut  there  hu 
ample  time,  as  we  shall  now  show. 

Hatory  of  this  Fowl. — Rutimcyer  found  no  reinsiiu 
fowl  in  the  ancient  Swiss  lake -dwellings ;  but,  accori 
Jeittelea,'^  such  have  certainly  since  berin  fiuuid  awe 
with  extinct  animals  and  prehistoric  remains.  It  is. 
fore  a  strange  fact  that  the  fowl  is  not  mentioned  iu  t1 
Testament,  nor  (igurt<d  on  the  ancient  Egyptian  mona 
It  is  not  referred  to  by  Homer  or  Heslod  (about  900 
but  is  mentioned  by  Theognis  and  Anstuphanee  li 
400  and  500  b.c.  It  is  figured  on  some  of  the  Balr 
cylinders,  between  the  sixth  and  seventh  centuries  I 
which  Mr.  Layard  sout  mo  an  iuiprcssion ;  and  on  the 
Tomb  in  Lycia,  al(oiit  600  b.c.  ;  so  that  the  fuwl  ap)M 
reached  Kurope  in  a  domesticated  condition  somewlien 
the  sixth  century  b.c.  It  had  travelled  still  farther  w« 
by  the  time  of  the  Christian  era,  fur  it  was  funud  in  1 
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*■    'Ke    largeMhichtlicI 
thUnior,'  II.  TheU,  1872,  p.  5 
Plekdring.    in   hi*    '  Race*   of    Man.' 

.,..„_..-.  ..  .1 ..  .1 .  .._,  __i  junerica.  For  tht  uuieni  * 
the  fowl.  •»>l«>Vn|(.'BMi 
Cullurgewhiehlc,'  IS.*^:.  •. 
Idd.  GwOtd;  Sl.-HrUln,  'HI 
Gen.,'  torn.  iiL  p.  61.  Mi.  C 
•SB  b*  ideoUGwl  u  the  head  «f  a  has  gires  id  adminhle  hbiM 
(bwl.  Some  cautinD  is  Deceturr  with  fowl  in  hia  paper  'On  Iht 
reftnSM  to  the  abseOM  of  ngnm  of  l>im«tic^«l  Aoinala  la 
of  th*  fowl  na  the  annient  ^jptiaa  tinn.'  read  befiin  the  Bril.  ■ 
notianienU.  on  account  of  the  ttrong  Otfnrl  in  1881*.  and  uave 
and  widely  prevalent  prejadiee  agaiiul  aeptratelj.  t  qoote  tnm  Ui 
thii  bird.  I  am  inbrmed  bT  the  Greek  poet  Theopi|a,  M< 
I!«T.  S.  bhatdt  that  unihe  tut  eoait  Biapf  Tomb  deambad  il 
of  Africa,  tntn  4°  io  ti^'  »juth  -f  Ihe  Fellovet.  I  quote  fr<«M 
eqaalor.  miwt  of  the  papn  triUv  at  Ur.  Illtth'iwitb  ta^actS 
tba   pnaMt  day   hoti]   the   fow'  V".— 


tuta  oV  Hand. 


I  CtMsr.    In  India  it  i 
B  Inatitates  of  )&■■  «« 
.JoDM.  1200  b. 
^  WilBOQ.  only  800  K£,  fa-  Ibe  J 

wfatbt  the  wild  «  powltel  to  W  <«tem.    K  ■ 

.   HiBst  k»TiB   been    deMOliiBtal  arwal   > 
■  it  ia  Mid  to  have  be 
«  1400  BX- 

mt  mftteriaU  do  aot  e 
IDparate  bneds.     Abo«>   Ae  < 

■  enw  OalninelU  i 
B  pioviiicbkl  bncda;  bat  «e  Irmnw  aothiag  akost 

I  alK>  allodes  to  dwwf  favSv;  lad  tfccK  caawt 
1  tfas  Mme  with  oar  BaataM.  ^neh,  m  3Cr. 
baa  iliowB.  wen  iwperted  6«b  Japan  into  BbMbm 
.  A  dwBif  fowl,  pn^ttblj-  the  trae  ""'■™.  ■■  la- 
)  in  an  old  Japaneae  bM^dofwdiB,  aa  1  am  iaftaatud 
In  the  Chineas  Eaejdopadia  p«bb»had  is 
''.  &«B  laiioaa  eoama.  nne  of  hi^ 
)  nestamed,  tacladiag  what  wm 
veall  Jiiai{)eraarCr«epe>s.aad  fikewiw  fbwla  wiA 
Itthfin,  bonea,  oad  flesh.  In  1604  Aldroraad!  d»> 
tmn  or  eight  breeda  of  fowla.  and  thia  is  the  moat 
Koord  from  which  the  age  of  war  Eoropcaa  l«v«ds 
ifernd.  The  GaOmt  lareinM  eertaial ;  eeeats  to  be  a 
^l  Hambni^  ;  Imt  Ur.  Bnot,  a  aioat  capable  jadge. 
hat  Aldrovandi  -*  evidently-  fignradwhat  he  bapfKned 
fed  not  the  beat  of  the  breed."     Ur.  Brent,  indeed. 

■  all  Aldiuraudia  (uwk  as  of  impure  breed ;  bat  it  is 
la  ffTubable  view  that  all  oar  breeds  have  be«n  much 
1  and  modified  nni:«  bis  time;  for,  as  he  went  to  the 
<rf  so  many  fignres,  be  probably  would  have  eevnnd 
riatic  specimens.  The  ^ilk  fowl,  however,  probaHy 
■ted  in  its  present  st&ti?.  as  did  almost  certainly  the 
h  frizsled  or  revened  featben.   Hr.  Dixoit  **  considers 

Bteatal  >aJ  DofBBtic  fnql-       312.      For  flnMm     Hunbarjlu,  n» 
,   p.    tSSj     for     iiuuE<*       AloiuV  -Xitnnl    BuUrr  of  BiHV 
I,       3  tolf.,  with  pUt«  I73t-^8. 
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Aldrovandi'B  Paduan  fowl  ae  "  a  variety  of  lie 
vhureax  Mr,  Brent  1:<eUovos  it  to  hsvo  been  tnore  ur&rlyiB 
to  tliu  Malay.  The  aDatomical  peculiarities  of  tlie  skiiJl  uf  ■ 
Polish  breed  were  noticed  hy  I'.  Borelli  in  1656.  I  b»jC 
that  in  1737  one  Polish  etib-breed,  vie.,  the  Goldeii-«)HiiM 
vraa  known  ;  but  judging  from  Albin'§  description,  tlw  CI 
was  theu  lai^r,  the  croHt  of  feathers  much  siualler,  the  In 
more  coarsely  spotted,  and  the  xtumacb  and  thij^  B 
blacker:  a  Golden- spangled  Polish  fuwl  in  this  o 
would  now  bo  of  no  value. 

Differences    tti    exlenial    and    laierrtal   StntctHre  bfbiM^ 
Breeds :  Intiividaal  Vartabitily. — Fowls  have  been  e 
diversified  conditions  of  life,  and  as  wo  have  just  si 
has  lw!en  uiuple  time  fur  luuoh  ^iiriahility  and  for  6 
action  of  nnoousciouB  selection.     As  there  a 
for  believing  that  all  the  bree<la  are  deecended  frdi'q 
bankica,  it  will  be  worth  while  to  describe  i 
chief  points  of  difference.     Beginning  with   the  e 
chickens,  I  will  pass  on  to  their  secondary  setnal  <^ 
and  then  to  their  difi'eroncea  in  external  stnictnro  « 
skeleton.     I  enter  on  the  following   details  chioByl 
how  varialilo   almost    every   character    haa    I 
doineBtication. 

Effiit. — Mr.  Dixon  romarka"  that  "to  every  hen  L 
individual  peculiarity  in  tho  form,  colour,  and  size  of  hcrig 
never  changt«  during  her  life-time,  so  long  ns  she  M 
health,  and  wliicli  is  as  well  knovm  to  thoEe  who  are  ' 

taking  hor  produce,  as  tlie  hand-writing  of  tlieir  n 

tance."  1  U-Ueve  that  this  is  generally  true,  and  tbat,iffl 
nimibor  of  hens  be  kept,  tho  eggs  of  each  can  almost  ^«n 
cognised.  The  (^^  of  differently  sized  breeds  naturally  dn 
in  size;  but  apparently,  not  always  in  strict  relation  loft" 
the  hen :  tfans  the  Malay  is  a  la^er  bird  than  the  S 
gen'.raily  she  produces  not  snch  laige  e^rgs;  white  I_ 
said  to  lay  smaller  eggs  than  other  Bantams;"  white  C. 
the  other  hand,  as  1  hear  from  Mr.  Tegetmeier,  cerbdhljj| 
eggs  than  buff  Cocliins.     The  e^jgs,  however,  of  the  d" 
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mblj  in  character;  for  instanFe,  Mr.  Ballance  etates" 
fcy  "  pullHtB  of  last  jew  laid  egge  wjnal  in  size  to  those 
;,  ana  other  Malay  htms,  two  or  tliree  years  old,  laid 
ilo  larger  than  a,  good  sized  Bantam's  egg.    Some  vere 

Speniah  hen's  egg,  and  otlietsTaried  Ironi  a  light  cream- 
deep  rich  bait,  or  even  to  a  brown."  The  sliape  also 
iro  ends  Ixing  mnch  more  equally  rounded  in  Cochins 
lea  or  Poliah,  Spanish  fowlB  lay  smoother  cggB  than 
vhich  the  egp  are  generally  granulated.  The  shell  in 
9ed,  end  more  eepecially  in  Malays  is  apt  to  t>e  tliicker 
«  or  Spanish-  but  theMinorcaa.asub-hreedofSttanisb, 
17  harder  eggs  than  true  SpiLniah."  Tlte  colour  diilers 
,— the  Cochins  laying  buff-coloured  eggs ;  the  Malays  a 
[b  buff;  and  Games  a  still  paler  buff.  It  would  appear 
coloured  eggs  cbarocteriae  the  tireL-ds  which  have  lately 
be  Best,  or  are  still  oiosely  allied  to  those  now  liTinft 
colour  of  the  yolk,  according  to  Ferguson,  as  well  as  of 
iSers  slightly  in  the  gnl>-bruuls  of  the  tiame.  I  am 
d  by  Mr.  Brent  that  dark  jiartridge-coluiircd  Cochin 
rker  coloured  eggs  than  the  other  Cochin  sub-hreeda. 

and  richnesa  of  the  egg  certainly  differ  in  different 
•  productiveness  of  the  several  breeds  is  very  different. 
Dish,  and  Hamhnrgh  hens  have  lost  the  iiicubatiug 

-As  the  young  of  almost  all  gatllnaeeous  birds,  even  of 
lasmw  and  black  grouse,  whilst  covered  with  down,  are 
ly  striped  on  the  back.— of  which  character,  when  adult, 
retains  a  trace, — it  might  have  been  expected  that  the 
'  all  onr  domestic  fowls  would  have  been  idniilarly 
Cbia  could,  however,  hardly  have  been  expectod,  when 
ItUDaKe  in  both  sexes  has  undergone  so  great  a  change 
lUy  white  or  black.  In  white  fowls  of  various  breeds  the 
I  uniformly  yellowish  white,  paesing  in  the  black-boned 
Oto  briglit   cunary-yellow.    This  is  also   generally  the 

fehickeusofwhite  Cochins,  but  I  hear  from  Mr.  Zurhost 
Bometiuios  of  a  buff  or  oak  colour,  and  that  all  those 
r  oolonr,  wliich  were  watched,  turned  out  males.  The 
RtffOoohins  are  of  a  golden-yellow,  easily  distiugnishable 
ia  tint  of  the  white  Cochins,  and  arc  often  longitudinally 
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Ab  Beck.     1  tew  mc»  «Blr  ow  eliiekea  of  the  iQi  ' 
ITii  'ill',    II*  "  •         'j      "I    r  aka^  Ihs  h 

■  of  aAiecB  Ibe  head,  w«^  andte. 
B  Imk  (Una)  an  gief  in  On  down.  1^  < 
BemfBl  BkahOM  (Din)  ue  mufcnnly  dui  bitnni, « 
cf  Ite  tRms^nMled  nd  Gue  Butam  are  black,  with  d 
OBtka  Ibraat  and  liiMrt.  Fnoi  tbon  bets  ve  bm  If 
^.lih'faT*  of  tka  diSncnt  Isetds,  and  eTcn  of  ibe  easw  a 
diSv  MB«fa  IB  tkdr  dowiiT'  )Jiiiiia|iii.  and,  althongh  Ion, 
illi|Ma  dhanctflrin  tin  jmng  of  aU  wild  gallJiiaMoiu  biiitl,  A 
J'  I  rn  iiT  IB  iBVEial  doMiBtM  bneda.  Perbftpa  it  ma;  be MC^I 
■I  th«  BKwe  the  adnlt  piniuage  diSen  trao  i 
I,  the  more  oompletej;  the  ^dunlJ 
iosttkeiratiqKa.  I 

Witli  respect  to  the  period  of  life  ttt  which  the  chuadSf 
piopH'  to  each  breed  firat  «ppear,  it  is  obTious  tbit  uA 
stnicrtnrea  as  additional  toe«  must  be  formed  loag  )>eftirebudi 
In  Polish  fuwlH.  the  estraordiiiary  ptntuberanoe  of  the  ante^ 
part  of  the  sknll  ie  wiJ]  developed  before  the  chickeni  ilfl 
OHt  of  iho  egg;*°  but  the  crest,  which  ia  supported  «  ^ 
protuberance,  ia  at  first  feebly  developed,  aor  does  it  if" 

"  At  I  heur  frflto  Mr.  T*g?tiiisi»r ;       trral.    tft  '  Poultry    I 
tOT  al»  '  Proc.  Zonlug.  Hoe^'   laM,  p.       ii.  p.  i:]2. 
36(1,     On  the  late  dcTelopmeat  or  th« 
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I  tintil  the  second  year.  The  Spanish  coct  ia  pr&< 
r  his  inaguificent  comb,  and  thia  ia  developed  at 
Uy  early  ftge;  so  that  the  ywing  males  can  be 
ed  from  the  females  whoa  uuly  a  few  week§  old( 
wo  earlier  thau  in  other  breeds;  tliey  likewise 
parly,  namely,  when  alwut  six  weeks  old.  In  the 
-breed  of  the  Spanish  fowl  the  white  ear-lappets 
ped  earlier  than  in  the  common  Spanish  breed.*' 
IB  characterised  by  a  small  tail,  and  in  the  young 
tail  is  developed  at  an  unusually  late  j^riod.*^ 
>  are  notorious  for  their  pngnacity ;  and  the  youn^ 
,  clap  their  little  wings,  and  light  olistiuately  with 
even  whilst  under  their  mother's  care.*'  "  I  have 
,"  eaya  one  author,"  "  whole  broods,  scarcely 
■tone  blind  from  fighting ;  the  rival  couples  moping 
,  and  renewing  their  battles  on  obtaining  the  first 
t>"  The  weajMjns  and  pugnacity  of  all  male  gnllina- 
evidently  serve  the  purpose  of  gaining  poaaession  of 
I;  so  that  the  tt^ndency  in  our  Game  chickens  to  tight 
emely  early  age  is  not  only  useless,  but  injurious, 
flier  much  from  their  wounds.  The  training  for 
ag  an  early  ago  may  be  natural  to  the  wild  GnUut 
at  as  man  during  many  generations  has  gone  on 
he  most  obstinately  pugnacious  cocks,  it  is  moi« 
kat  their  pugnacity  has  been  unnaturally  increased, 
ftrally  transferred  to  the  yoimg  male  chickens.  Ia 
tnanncr,  it  is  proVttble  that  the  extraordinary  de- 
of  the  comb  in  the  Spanish  cock  has  been  tin* 
Qy  transferred  to  the  young  cocks;  for  famiers 
«are  whether  their  young  birds  had  large  combs, 
■elect  fur  breeding  the  adults  which  had  the  finest 
tether  or  not  developed  at  an  early  perif>d.  The 
which  need  hero  lie  noticed  is  that,  though  the 
if  Spanish  and  Malay  fowls  are  well  covered  vrith 
(me  feathers  are  acquired  at  an  unusually  late  age; 

N  peioU,    *n>   'Pooltrf       lie  Puutlry,' p.  273. 

l.iii.  p.  166;  »ni!  Tegi-t-  *'  Fltbukjh    an    IUr«   uiil    Pri« 

Iter  Bonk,'  leSB,  pp.  105       PopltrT.  p.  361. 

■'  UDWbrBy  on  Puultrf,  7th  tdil 
WW—-..!  .-J  HoraM-       183*,  p.  1.1, 


n  Ifcst  tar  •  tnw  Om  Tonng  iNids  aro  partiaUf  ij 
ue  Inble  lo  coier  fem  oold. 

gwwJary  SeaMi  Ck»nd«r»._The  two  » 
fonn,  tbe  GmUmt  \amkita,  differe  mncli  in  ooloni 
(hmotic  breeds  the  differaoce  is  never  great 
len,  and  Tkries  mttdi  in  d«give  even  in  the  s 
■uBe  nuun  br^ed.  Thos  in  certain  Game  fowU  th«  cC 
i<  a«  great  as  in  the  parent- form,  wliilet  in  ttie  l>Ud 
white  snb-breede  there  is  no  differenoe  in  pliimagu.-  Mr. 
infomu  me  that  he  has  eeen  two  strains  of  blttck-breaett 
GameH,  of  which  the  cocks  could  not  be  dietinguiahed,  i 
th«  hens  in  one  were  partridge-lirown  and  in  the  other : 
brown,  A  similar  case  has  been  obeerved  in  the  etni 
'  the  brown-breafitcd  red  Game.  The  hen  of  the  "  dnck-w 
Game"  is  "extremely  beautiful,"  and  differs  much  fnw 
hens  of  all  the  other  Game  enb-breedn  ;  but  genemlly.  u 
the  blue  and  grey  Oame  and  with  aomo  suli-varietieB  c 
pile-game,  a  moderat«1y  closo  relation  may  be  obe 
between  the  males  and  females  iu  the  variation  of 
plumage-"  A  similar  relation  is  also  evident  when  we 
pare  the  several  varieties  of  Coohins,  In  the  two  aa 
gc)ld  and  silver-spangled  and  of  buff  Polish  fowls,  tht 
much  general  similarity  in  the  colouring  and  marks  o 
whole  plumage,  exceptiug  of  course  in  the  haoklea,  cwel 
beard.  In  spangled  Kamburghs,  there  is  likewise  s 
sidomblo  degree  of  similarity  between  the  two  sen* 
]M)ii(.'iUud  HamburgliH.  on  the  other  hand,  there  is  mud 
simitarity  :  the  pencilling  which  is  characteristic  of  ths 
being  almost  absent  in  the  males  of  lioth  the  golden 
silver  varieties.  But,  as  we  have  already  seen,  it  c 
given  as  a  general  nile  that  male  fowls  never  haw^ 
fuathcrs,  for  Cuckoo  Dorkings  are  "  reniarkablu  i 
nearly  similar  ninrkiiigs  in  botli  eexes." 

It  is  a  singular  fact  that  the  males  in  certain  snM 
liavo  hwl  8("uo  of  their  secondaiTi-  mnecnline  characten 
fiMiii  thoir  cl(«c  rcecmblBge  in  plumage  to  the  femalo 
ofton  i^lli'd  henniee.  Thi.'Te  is  much  diversity  of  op 
whether  thiw  malts  are  ID  any  dc^ne  sterile  ^  that  they  i 
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4imea  nre  partially  sterile  seemB  clear,"  bnt  this  may  hare 

liGeD  patiBcd  by  too  cloee  interbrtjeding.     Tbnt  they  ure  not 

«;iute  sterile,  auil  that  the  whole  caeo  is  widely  different  from 

that  of  old  females  assuuiug  maHculiue  charact«ru,  U  evident 

'fom  Beveral  of  these  hen-like  snb-hreeds  having  been  long 

pr<i[i»galed.     The  males  and  females  of  gold  and  ailver-laced 

-  i  right   BantaiDB  can   bo  barely  distinguished  from  ench 

1'  I',  except  by  their  combs,  wnttles,  and  spurs,  for  they  are 

■ured   alike,  and   the  males  have   not  hackles,   nor   the 

ii<in-iug  sitkle-like  tail-feathers.     A  hen-tailed  sub-breed  of 

Bumburghs  was  recently  mnoh  estf^med.     There  is  also  a 

Inwd  of  Game-fowls,  in  which  the  males  and  females  resemble 

♦aicti  other  so  closely  that  the  cocks  have  often  mistaken  their 

t,  fcathi.Ttii  opponents  in  the  cock-pit  for  real  hens,  and  by 

mistake  have   lost   their   lives,"     The    cocks,   though 

i:i»Med  in  the  feathers  of  the  hen,  "  are  high-spirited  birds, 

•nd  their  conrage  has  Ikjch  often  proved  : "  an  engraving 

eten  haa  been  pnblished  of  one  celebrated  hen-tailed  victor. 

Mr.  Tegetmeier  *'  has  recorded  the   remarkable  case  of  a 

'  ciivn-breasted   red   Game  cock   which,   after  a^uraing  its 

rl'.'ct   masculine  plnmage,    became  hou-feathered    in    the 

•iiiiin  of  the  following  year;    but  he  did  not  lose  voice, 

iniis.   strength,   nor  prodnctiveness.     This   bird    has  now 

ntaincd    the  same  character   during  five   seasons,   and  has 

lutgot  both  hen-feathered  and  male-feathered  offspring.     Mr, 

Grsntlcy  F.  Berkeley  relates  tho  still  more  singular  case  of  a 

nlebraled  strain  of  ■'  polecat  Game  fowls,"  which  produced  in 

HMrly  every  broofl  a  single  hen-cock.    "  The  great  jieciiliarity 

in  nne  of  these  birds  was  tlint  he,  as  the  seasons  succeeded 

<*ch  other,  was  not  always  a  hen-cock,  and  not  always  of  the 

oiiuur  called  the  polecat,  which  is  black.     From  the  ]>oIeeat 

•nd  hen-oock  feather  in  one  soason  ho  numlted  to  a  full  male- 

I'liiuiaged  black-breaated  re<l,  and  in  the  following  year  he 

■'  tiiniod  to  the  former  feather,"  ** 

Mr.     Hewitt    in      TegetDK'ier's       *-doii:D  cocks  thaa  Hcrili»d. 
r.Ur;  Book,'   1860,  pp.  246    *dcI  "    ■  I'mciHiiliDEB   of    Zoolog.    8oc.' 

-     For  hm-tBilwl  gflmu-cocks,  sec       March,  IBfll,  p.  Ufi.     The  cngrHviog 
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I  have  remarked  m  my  '  Origin  of  Species '  that  BCC0111U17 
Bozual  charactere  are  apt  to  differ  much  in  tbo  species  of  the 
bamc  genus,  and  to  be  aiiusually  variahle  in  the  individiala 
of  the  eamc  species.  So  it  is  with  the  breeds  uf  tbe  fuwLu 
we  have  already  seen,  as  far  as  the  ccilnur  of  plnnuige  it  cm* 
oemed,  and  so  it  is  with  the  other  secondary  sexual  cbaiacten. 
Firstly,  the  comb  differs  mueh  in  the  various  breeds.^' aod  ill 
fomi  is  eminently  characteristic  of  each  kind,  with  tin 
exception  of  the  liorkings,  in  whieh  the  form  has  not  IjeenM 
yet  determined  on  by  fanciers,  and  fixed  liy  eelection.  A  siaglCi 
deeply- serrated  comb  is  the  typical  and  most  common  tarn. 
It  diffurs  much  in  size,  being  immensely  developed  iu  Spanidii 
fowls ;  and  in  a  local  breed  called  Red-ca[>H,  it  is  suuiutinw 
"  upwanis  of  three  inches  in  breadth  at  the  front,  and  mm 
than  four  inches  in  length,  measured  to  the  end  of  the  jKti 
behind."  °'  In  some  breeds  the  comb  is  dniiblo,  and  wheatte 
two  ends  are  cemented  together  it  forms  a  '•  cup-comb; "  h 
the  "  rose  comb "  it  ia  depressed,  covered  w^ith  small  |n^ 
jectious,  and  produced  backwards  ;  iu  the  home<)  and  crin- 
ocBur  fowl  it  is  produced  into  two  horns;  it  ia  triple  ia  tl« 
pea-combed  Brahmas,  short  and  truncated  in  the  M>ls<i^ 
and  absent  in  the  Guolderlauds.  In  the  tasselle>l  Game  a  ft* 
long  feathers  rise  from  the  ba«k  of  tbe  comb :  iu  many  hnA 
a  crest  of  feathers  replaces  the  cumb.  The  cre-st,  when  litlb 
develoiTcd,  arises  from  a  fleshy  mass,  bnt,  wben  much  d«w 
loped,  from  a  hemispherical  protuberance  of  the  skiilL  ll 
the  best  Polish  fowls  it  is  so  largely  devolopeil,  that  I  luw 
seen  birds  which  could  hardly  pick  up  their  food;  aniil 
German  writer  asserts  '^  that  they  are  in  cousequenoo  liiUl 
to  be  struck  by  hawks.  Monstrous  structures  of  litis  kitf 
would  thus  be  suppressed  in  a  state  of  nature.  The  wattlA 
also,  vary  much  in  size,  being  small  in  Malays  anil  WW 
other  bretids ;  in  certain  Polish  sub- breeds  they  arc  reiibwl 
by  a  great  tuft  of  featliers  called  a  beard. 

The  hackles  do  not  diSer  much  in  the  various  breeds,  W 

•*  InmranchiniiBbtedto  Mr.  Breot  "  The  '  Poultrv  Book,'  bj-  TiT* 

far  Ml  ncoouut,  with  >k<tuhee,  uf  bU  neier,  IBOS,  p.  uSi.                        , 

th«  rarintioni  of  the  cnmb  knawn  to  "  -Ke  Uuhiin-  und  Pbvaaiii- 

him,  amt  hki^wbe  with  raspevt  to  tha  1827,  ■.  11 
tnil  IU  pruscnlly  to  b«  jWio, 
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ft  uul  stiff  in  Malays,  anil  absent  in  Kenniee.     As  in 

lera  male  binU  diBptav  uxtraurdinarily-sbaped  f(«thera, 

iLoked  HLaftti  with  diM»  at  the  eud,  irn.,  the  fullowing 

^  h»  varth  firing.     In  the  wild  GaUu»  hantitM  and  in 

Bieetic  fowls,  tbo  barl«  which  arise  from  each  side  of 

^euiitieH  of  the  hackles  are  naked  or  not  clothed  w-ith 

so  that  they  resemble  bristles  ;  Itiit  Mr.  Brent  sent 

scapular  hackles  Irom  a  yoang  Birchen  Duckwing 

jock,  in  which   the  naked  barbs  became  densely  r&- 

'th  barliiUes  towards  their  tips ;  so  that  these  tips, 

were  dark  coloured  with  a  metallic  lustre,  were  sepa- 

tom  the  lower  parts  by  a  symmetricaUy- shaped  trana- 

formeiiof  the  naked  iwrtiona  of  the  barbs.    Hence 

snieil  tips  apjieared  like  little  separate  metallic  discs. 

nckle-feathers  in  the  tail,  of  which  there  are  three 

id  which  are  eminently  characteristic  of  the  male  sex, 

Bnch  in  the  various  breeds.     They  are  scimitar-shapeti 

Ilamburghs,  instead  of  being  long  and  flowing  as  in 

ical  breeds.     1'hey  are  extremely  short  iu  Cochins, 

not  at  all  developed  in  Uctinies.     They  are  carried, 

r  with  the  whole  tail,  erect  in  Dorkings  and  Games; 

lOp  much  in  Malays  and  in  some  CochinB.     Sultans  are 

nrised   by   an   additional   number  of   lateral   sickle- 

The  spurs  vary  much,  being  placed  higher  or  lower 

thank ;  being  extremely  long  and  sharp  in  Gamex,  and 

id  short  in  Cochins.     These  latter  birds  seem  awai« 

iir  spurs  are  not  efficient  weapons;  for  though  they 

Bally  use  them,  they  more  frequently  fight,  as  I  am 

pd  by  Mr.  Tegetmeier,  by  seizing  and  shaking  each 

ith  their  beaks      In  some  Indian  Game  cocks,  received 

Brent  from  Germany,  there  are,  as  he  informs  me, 

lour,  or  even  five  spurs  on  each  leg.     Some  Dorkings 

6  two  spurs  on  each  leg ;  '*  and  in  birds  of  this  breed 

'  ii  often  placed  almost  on  the  outside  of  tbo  leg. 

epurs  are  mentioned  in  an  ancient  Chinese    Ency- 

u     Their  occurrence  may  be  considei'od  as  a  case  of 

tHuj  Chmaictc,'  vol.   1.   p.       (mitTnii  of  the  tpun  In  Dvrkings,  ww 
^-  Brtalhu  inr^rmsl  me  of       ■C-.IUge  Gwdener.' Sept.  ISlh,  1890, 
bet.     With  retpKl  to  thv      p.  3a0. 


I 
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Hualogous   variatioD,   for  eome  wild  f^llinaceonB  biidB.  fiii 
iiiBtanco,  tho  Polyplcutron,  have  double  epnra. 

Judging  from  tho  differonccB  wliidi  generally  distin^iab 
t!ie  Hesee  iu  tht^  Gallinttcete,  cortain  cfaaractera  in  our  dpmcBlic 
fciwU  appear  to  hare  been  traneferrcd  from  tlie  one  sex  to  the 
other.  Ill  all  the  species  (except  in  Tumix),  when  there  i» 
auy  conspicuous  difference  in  plumage  between  t.he  male  and 
female,  the  male  is  always  the  most  beautiful ;  but  in  pildai- 
spaTigle<l  Hnnihurgba  tlie  hen  is  equally  Iteautiful  with  (bf 
Qook,  and  iuoom{iarahly  more  beautiful  than  the  hen  in  huT 
natuntl  apecies  of  ("ialliw;  so  that  here  a  maBcnliiie  character 
has  lx«n  tranafeiTftl  to  the  female.  On  the  t>ther  band,  in 
Cnckuo  Dorkings  and  in  other  cuckoo  breeds  the  penoiUing. 
which  in  Gallus  is  a  female  attribute,  has  been  transfenc] 
to  the  male :  nor,  on  the  principle  of  analogous  variation,  ir 
this  transference  surprising,  as  the  males  in  many  ganinACfi)ii> 
genera  are  barred  or  ]>encilled.  With  most  of  thtwe  biri> 
Lead  ornaments  of  all  kinds  are  more  fully  developed  in  lb" 
male  than  in  the  female ;  but  in  Polish  fowls  the  crat  it 
top  knot,  which  in  the  mole  replaces  the  comb,  is  eqaitllv 
developed  in  both  sexes.  In  the  males  of  certain  other  mb- 
breeds,  which  from  the  ben  having  n  small  crest,  are  wlW 
lark'Cri'stcd.  "a  single  upright  comb  sometimes  alinest  en- 
tirely takes  the  place  of  the  crest."  **  From  tJiis  latt«r  cwft 
and  more  especially  ti'oui  some  facts  presently  to  !«  giT* 
■with  res]}ect  to  the  protuberance  of  tho  skuU  iu  Pololl 
fowls,  tho  crest  in  this  breed  must  be  vieweil  as  a  fominiw 
character  which  has  been  transferred  to  the  male.  In  tl* 
Spanish  breed  the  male,  as  we  know,  has  an  immense  ramll 
and  this  has  been  partially  transferred  to  the  female,  for  her 
comb  is  unusually  large,  though  not  upright.  In  GwW 
fowls  the  bold  and  savage  disposition  of  the  male  hut 
wise  been  lorgely  transferred  to  the  female;'*  and  sh" 
times  even  posscuses  tho  eminently  masculine  cbnractei' "' 
spurs.    Many  oases  are  on  record  of  fertile  hens  being  fiimielK^ 


*•  Diion,  'Ornnmfnlnl  ai 
tic  Ponltrv,'  p.  330. 

»  Mr.  T»g*tu...ioT  iiif..rn 
Game  ht'Os  have  beta  fuua 


bitire,  that  it  a  now  nncnlU 
practlcA  to  (xhibil  euai  tM^ 
H'lHU'ite  pen. 
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witt  apura ;  and  in  Gennany,  according  to  Bechstein,'^  the 
Bpurs  io  the  Silk  hen  are  soiuetimos  very  long.  He  menttniiB 
aliM)  another  breed  similarly  character iaiid,  in  which  the  hi'na 
are  excellent  hiyera,  hut  are  apt  to  disturb  and  break  their 
e^£s  owing  to  their  Bpnrs, 

Mr.  Layard''  has  givtn  an  account  of  a  breed  of  fowls  in 
Ceylon  with  black  nkin,  bouea,  and  wattle,  but  with  ordinary 
feathere,  and  whjuh  cannot  "  be  more  aptly  described  than  by 
oonipftring  them  to  a  white  fowl  drawn  down  a  sooty  chimney ; 
it  is,  however,"  adds  Mr.  Layard,  "  a  remarkable  fact  that  a 
nude  bird  of  the  pure  sooty  variety  is  almost  aa  rare  as  a 
lurtoiwj-shoU  tom-ca*."  Mr.  Blyth  found  the  same  rule  to 
hold  good  with  this  breed  near  Calcutta.  The  maleH  and 
females,  on  the  other  hand,  of  the  black-boned  EuvojieaQ 
breed,  with  silky  feathers,  do  not  differ  from  each  other :  so 
that  in  the  one  breed,  black  skin  nnd  hones  and  the  same 
kind  of  plumage  are  common  to  both  sexes,  whilst  in  the  other 
bix-cl,  these  eharacters  arc  confined  to  the  female  sex. 

At  the  present  day  all  the  breeds  of  Polish  fowls  have  the 
-if^t  Ixiny  protuberance  on  their  skulls,  which  iucludea  part 
■■'■  llie  brain  and  suppoi-ts  the  crest,  eijually  developed  in  both 
-'  SL,«.  But  formerly  in  Germany  the  skull  of  the  hen  alone 
Has  protuberant:  Blumenbach,""  who  particularly  attended 
U>  abnormal  peculiarities  in  domeatio  animals,  states,  in  1 805, 
that  this  was  the  case;  and  Bechstcin  had  previously,  in 
I7li3,  observed  the  same  fact.  This  latter  author  has  care- 
fully described  the  effects  on  the  akull  of  a  crest  not  only  in 
tlie  case  uf  fowls,  but  of  ducks,  geese,  and  canaries.  He  states 
liist  with  fowls,  when  the  crest  is  not  mtich  develojied.  tt  is 
supported  on  a  fatty  mass ;  but  when  much  develojnid.  it  is 
ttlwaja  supported  on  a  bony  protuberance  of  variable  size. 

Dt,  Hm  lUsputwl  Ihn  Bl'Clirarjjr  lit 
DIumtnlwL'li'iiIitteiiKiiit.  Fnr  Beuh- 
ste in.  Mc  'KatargocbiL-hte  Oeutiieh- 
lindu,'  Bund  iii.  (1793),  b.  369,  DoU.  1 


"  ■  XaturKeHi;bi<:htu  DciitubUndV 

nd  iii.  <1T0.1).  ..  339,  407. 

"  Od  Ih*  Oniilholo(!y  nf  Cevlon  if 


»nd  «riB.  vol,  lit.  (1 8.11).  p.  S3. 

"  'HsodbucK  der  verglcicb.  Ana- 
t<«ni«,'  1805,  p.  85,  note.  Mr.  Teget- 
^iMf,  whn  BiVM  in  '  Proc  Zuulng. 
**«.,■  -Sot.  25lh.  ISan,  B  vert  InleiyBt- 
'»t  weaDdt  uf  the  ikulli'of  Polith 
^li,  nst  knowing  of  Bechstein'i  ao- 


'oultry 


d  thnt 


Llhflf 


the  Zoological  QHrdeni,  in 
(*J,  I  >aw  Home  faurl*.  ailitd 
nJ  fowl.,  of  whioh  thu  hrat 
'Filed,  xnd  the  cocka  fuioiihiHl 
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Ho  well  describee  the  peculiaritiea  of  tliis  protuberance;  he 
atteuded  aleu  to  the  offi'cts  of  the  modiKed  sliapo  of  the  hniin 
on  the  intellect  of  these  birds,  and  diBputee  I'allas'  statameut 
that  thoy  are  Htupid.  lie  then  espreaslj  reinarka  that  he 
never  obMerved  this  protuberance  in  male  fowls.  Hence  there 
can  be  no  doubt  that  this  oxtraordiuary  character  in  tJie  skalle 
of  Polish  fiiwls  was  formerly  in  Germany  confined  to  the 
femHle  sei!.  but  haa  now  hi'on  transferred  to  the  males,  aoJ 
had  thus  become  common  to  both  sexes. 

External  Difference*,  not  connected  teilh  the  Sexet,  betietea  t^ 
Breedt  and  between  indieidiuf}  BiriU. 

Tlio  sizo  of  the  body  differs  greatly.    Mr.  Tcgetmoier  has  known 
B  Brabma  to  weigh  17  pounds ;  a  fine  Malny  cocb  10  poundti ;  whikt 
a  firat-rate  &bri(;ht  Bantam  weighx  hardly  more  than  1  ponoi 
During  tlie  last  20  joars  the  size  of  Bome  of  our  breeds  has  boA 
largeljr  inarea«ed  b^  methodical  selection,  whilst  that  of  other  hrveit 
has  heeu  much  duninished.    We  have  already  seen  haw  gtm^ 
colour  varies  even  within  the  same  breed;  we  knew  that  the  «iU 
O.  Ixinkiva  varies  sh'gbtif  in  colour ;  wn  know  that  coluiir  is  variable 
in  all  our  domcsllc  animals ;  nevcrtbelssB  some  eminent  bncjoi    . 
have  GO  little  faith  in  variability,  that  they  have  actually  uiguid    | 
that  the  chief  Gome  sub-hreeds,  which  differ  ^m  each  otlut  n    i 
notliing  but  colour,  are  descended  from   distinct  wild   spocieil    I 
Crowingoften  causesstrange  modiScation  of  colour.    Mr.  Togetmaar    I 
informs  me  that  when  buff  and  white  Cochins  are  crossed,  Boae  it 
the  chickens  are  almost  invariahl;  hiack.    According  to  Mr.  BnUlC    ! 
black  and  white  Cochins  occasionally  produce  chickens  of  a  slMT' 
blue  tint ;  aud  this  same  tint  results,  as  Mr.  Tegetmeiec  t«Jls  m, 
from  crossing  white  Cochins  with  black  Spanish  fowls,  or  whilB 
Dorkings  with  black  Minorcas.''    A  good  ol)server*°  states  that  a 
firstr-rate  silver-spaiigled  Hamburgh  hen  grodnall;  lost  the  mat 
characteristic  [{ualities  of  the  breed,  for  the  block  lacing  to  htr 
feathers  disappearod,  and  her  legs  changed  from  Icaden-blue  to  whiH; 
but  what  makes  the  case  remorkableis,  that  this  tendency  ran  intbc 
blood  for  her  sister  chongtid  in  a  similar  but  lees  strongly  maibd 
manner;  and  chickens  produced  ftom  this  latter  hen  were  At  Bat 
almost  pure  wliite,  "  but  on  moulting  acquired  block  coloun  and 
some  spangled  feathers  with  almost  obliterated  markings;"  eo  tbtt    j 
a  new  variety  arose  in   tliis  singular  manner.    The  skin  io  &«  I 
different  bremsdiSers  much  in  colour,  being  white  in  common  kinb  / 
yellow  in  Malays  and  Cochins,  and  black  in  Sjjk  fowls;  thus  nwci:iii|^  | 

•*  'Cottnge   Gard«Dcr,'    Jan.   3rd,      before   the  Dublin  Kst.   HiiL 
18Sfl,p.  SIS.  qunUd  in  'Cotuge  Unnleoa,'  I^  J 

•*  Mr,  Williums,  in  a  paper  read      p.  163. 
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as  M.  Godron  "  remarks  the  three  principal  ^es  of  sldn  in  man- 
kiod.  Th«  same  anthoradda  that,  as  different  kinds  of  fowls  living 
in  distant  and  isolated  parts  of  the  world  have  blat^k  skin  and  bones, 
this  colour  mnst  have  appeared  at  variotis  times  anil  places. 

The  shape  and  carrii^;e  of  the  body,  and  the  shape  of  the  head 
differ  mnch.  The  heak  varies  slightly  in  length  and  curvature,  bnt 
iDcomparaiily  less  than  with  pigeons.  In  most  crested  fowls  the 
nostrils  offer  a  remarkable  peculiarity  in  being  raised  with  a  cres- 
oentic  outline.  The  primary  wing-featbers  are  short  in  Cochins ;  in 
s  male,  which  mast  have  been  more  than  twice  as  heavy  as  O. 
haiikh-a,  these  feathers  were  in  both  birds  of  the  some  length.  I 
hare  counted,  with  Mr.  T^etmoier's  aid,  the  primary  wing- feathers 
in  thirteen  cocks  and  hens  of  various  breeJis ;  in  four  of  them, 
namely  in  two  Hamburghs,  a  Cochin,  and  Game  bantam,  there  were 
10.  instead  of  the  normal  numherS;  bnt  in  counting  these  feathers 
1  have  followed  the  practice  of  fanciers,  and  have  iiot  included  the 
ficst  minute  primary  feather,  barely  three-cjuarters  of  an  inch  in 
length.  These  feathere  differ  considerably  in  relative  length,  the 
fourth,  or  the  fifth,  or  the  sixth,  being  the  longest;  with  the  third 
either  equal  to,  or  considerably  shorter  than  the  fifth.  In  wild 
gillinaceous  species  the  relative  length  and  number  of  the  main 
wiog  and  tail-feathers  ore  extremely  constant. 

The  tail  differs  much  in  erectnees  and  size,  being  small  in  Malays 
ud  very  small  in  Cochins.  In  thirteen  fowls  of  various  breeds 
"hich  I  have  examined,  five  had  the  normal  nnmbor  of  14  feathers, 
inolnding  in  this  number  the  two  middle  sickle- feathers ;  six  others 
(nz.  a  Cafte  cock.  Gold-spangled  Polish  cock,  Cochin  hen,  Snitan 
ben,  Game  hon  and  Malay  hen  hati  16 ;  and  two  (an  old  Cochin 
cork  and  Malay  hen)  had  IT  feathers.  The  rumpleas  fowl  has  no  tail 
Md  m  one  wliich  I  pospossed  there  was  no  oil-gl^nd ;  but  this 
bird  thnagh  the  os  coccygia  was  extremely  imperfect,  had  a  vestige 
(if  a  tail  with  two  rather  long  feathers  in  the  position  of  the  outer 
raiidiiU.  This  bird  came  from  a  family  where,  as  I  was  told,  the 
iiiid  had  kept  true  for  twenty  years;    hut  rumpless  fowls  oflen 

■Ince    chiekenfi  with   tails.""    An   eminent   priysiologist "  has 

i-ntly  spoken  of  this  breed  as  a  distinct  species  ;  had  he  examined 
:  •  deformed  state  of  the  os  coccyx  he  would  never  have  come  to 
l"rs  conclusion ;  he  was  probably  misled  by  the  statement,  whioh  may 
^  fonnd  in  some  works,  that  tailless  fowls  are  wild  in  Ceylon ;  but 
'W  Htat«ment,  as  I  have  been  assured  by  Mr.  Layard  and  Dr.  Kellaert 
"■hi  have  so  closely  studied  the  birds  of  Ceylon,  is  utterly  false. 

The  tarsi  vary  considerably  in  length,  being  relatively  to  the 


."•Do    rEsjrfMe,'    1859,    p.    442.  A    fiHzjJeii    fowl    neat    to    me    from 

'^r  the   occurrence    o(    black-boDt-d  Kla.IriB  bad  blauk  hunu>. 

Jilt  10   South  AoiHricn,  Kir  Roulin,  "  Mr.     Hewitt,    in     Ttgelmciur'. 

J*    •Mim,    dr    I'Afad.    de»   SciencM,"  'Pmillrj  Bwli,' 1866,  p.  Wl. 

J^d.  vL  p.  351;  uid  Aiirs, '  Qoad-  "  Dr.  Braoi,  in  Brown-Sdquanl'i 

^pidM  Ju  Pnmgimj,'  torn.  ii.  p.  324.  '  Journal  de  ?hjt.,'  torn,  ii,  p.  361. 
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femar  eoneidenblf  longer  in  the  Spanish  and  Frizzled,  nod  thniW 
ID  tlie  Silk  and  Btuibim  breeds,  thaji  in  tho  vild  (r.  baniii-a ;  hut  ll 
the  latter,  as  we  have  seen,  the  tarsi  vary  in  length.  TIk  Um>n 
ofloD  feuthered.  Tho  feet  in  m&n;  breeds  are  furuished  *iA 
additional  toes.  Golden-Bpangled  Polish  fowle  ore  said  "  (a  htn 
the  skin  between  their  toes   much    developed:    Mr.  T 

observed  this  in  one  bird,  but  it  was  not  ao  in  one  whtph  I 

ProF.  Hoffmann  has  sent  me  a  sketch  of  the  feet  of  »  fowl  ttitt 


said  '^  to  be  nearly  double  the  length  of  the  lateral  toes,  and 
fore  mueh  longer  than  in  0.  baiikiva  or  in  other  fowls;  hut  thii 
not  the  case  in  two  which  I  examined.  The  nail  of  the  miildla  VA 
in  this  same  breed  is  surprisingly  broad  and  flat,  bnt  in  a  nri** 
degree  in  two  birds  which  I  examined ;  of  this  structure  in  the 
there  ia  only  a  trace  in  G.  haukiBa. 

The  Toice  differs  slightly,  sa  I  am  informed  by  Mr,  Diioo.  M 
almost  QTer;  breed.  The  Malays  "  have  a  loud,  deep,  somcwh*!  |M' 
longed  crow,  but  with  considerable  individnal  difference.  CoM 
Sykes  remarks  that  the  domestic  Enbu  cock  in  India  has  oat 
nhiiil  clear  pipe  of  theEnglbh  bird,  and  "his  scale  of  nole«tppt 
more  limited.  Br.  Hooker  was  struck  with  the  "  pnilnnfivdbowttll 
ecreech"  of  the  cocks  in  Sikhim."  Tlie  crow  of  the  Codun  is  M*- 
rioosly  and  ludicr9iisly  different  from  that  of  the  eamrooo 
The  disposition  of  the  different  breeds  is  widely  differeut, 
from  the  savage  and  defiant  teniper  of  tho  Oame-cock 
extremely  peaceable  temiier  of  the  Cochins.  The  latter,  it ' 
asserted,  "  graze  to  a  much  greater  extent  than  any  other 
The  Spanish  fowls  suffer  more  from  &ost  than  other  breei! 

Before  we  pass  on  to  the  skclotoD,  the  degree  of  distuj 
of  tlie  several  breeds  from  (?.  bankiaa  ought  to  be  a 
Some  writers  speak  of  the  Spanish  as  one  of  the  must  dl 
breeds,  and  so  it  is  in  general  aspect:  but  ita  chai 
difierouces  are  not  important.     The  Malay  appears  to  m 
distinct,  from  its  tall  etnture,  Hiuall  drooping  tail  wttli  j 
thau  fourteen    titil-f'Nithers,  and  from   its   small  tmiiltfl 
wattles ;  nevertheless,  one  Malay  sub-breed  is  oolotind  M 
tly  like  G.  bankioa.     Some  authors  consider  tlio  I 
fowl  as  very  distinct ;   but  this  a  Bemi'monstroiis  1 
shown  by  the  protuberajit  and  irreffularly  porforated  i 


"  UIxiUj'b  ■  Oramnontiil  Poultry," 
y.  32.'), 

••  'Poultry  Chronide,'  rol,  i.  p. 
485.  Tegetnuier".  'Poultry  Book," 
lS6fl,   p.   41.    On   CochiDs  craiing, 

■■■■  i.«. 


'  FvrgDtan  on  '  Priit 


mOni  OSTEOLOGICAL   I-IFFERESCES.  273 

I  CocluQ,  friim  it«  deeply  furrowed  frontal  bones,  peculiarly 
mA  (xxipital  forameu,  Bhort  witig-fi.'athera,  short  tail  con- 
ing moro  than  foiirtoeu  fcathere.  broad  nail  to  tlio  middle 
fluffy  plumage,  rough  and  liark -coloured  oggs,  and  espe- 
ly  fruni  ite  peculiar  loioe,  is  probably  the  most  distinct  of 
iie  lirofvlB.     If  any  one  of  our  brocde  has  descended  from 
'■  unknown  species,  distinct  from  G.  bankiva,  it  is  probably 
'  ■  '.■liin  ;  but  the  balance  of  evidence  does  not  favour  this 
All  the  characteristic  differences  of  the  Cocliin  breed 
'  'Fe  or  low  variable,  and  may  be  detected  in  a  greater  or 
r    dogrtw   in   other   breeds.     One   sub  breed  is  coloured 
. '.  like  G.  banlciva.     The  feathered  legs,  often  furnished 
all  additional  toe,  the  wings  incnjtable  of  flight,  the 
111  ly  (jnict  disposition,  indicate  a  long  course  of  domes- 
II ;  and  theeo  fowls  come  from  China,  where  we  know 
pl.iuts  and  animals  have  been  tended  from   a  remote 
.ul  with  extraordinary  care,  and  whore  consequently  we 
lit  collect  to  find  profoundly  modified  domestic  races. 
deoloffical   Diffrrmirrt. —1   have    examined    twenty-seven 
BtuDs  and  fifty-three  skulls  of  various  breeds,  including 
a  of  O.  bankiva :  nearly  half  of  these  skulls  I  owe  to  the 
lueMi  of  Mr.  Tegetmcier,  and  three  of  the  skeletons  to 
Eyton. 

sivit  differs  greatly  in  size  in  different  broods,  boiOK  nearly 

L^  long  in  the  lai^st  Cochins,  but  not  noarly  tivice  as  broad, 

: :  nUius.     The  bones  at  the  base,  from  the  occipital  foramen 

.  r  I'nd  (ineludJDK  the  goadrates  and  pterygoids),  are 

'i  vil  in  ihupf  in  all  the  skulls.    So  in  the  lower  jaw. 

:  'light  ditferences  are  often  perceptible  between  the 

iii-»,  evidently  caused  by  the  presence  of  the  comb. 

.,  i.,i>*  i  take  the  skull  of  a.  bankii-a  as  the  standard  of 

ii.wo.     In  four  Games,  in  one  Malay  heu,  in  an  African  cock. 

:  7  y£l«l  cock  from  Madras,  in  two  block-boned  Silk  hens,  ni.i 

iiiT»  worth  notice  occur.    In  three  A^iw-'jA  cooks,  the  form 

'"rehcad  lietween  the  orliitw  differs  consideraWy;  in  one  it  is 

i  r^bly  depressed,  wliilst  in  the  two  others  it  is  rather  promi- 

..  itb  a  deep  ineilml  ruriniv ;  the  hikiill  of  the  hon  is  smooth. 

'  ■■  nknlls  of  i^rWi'iht  Jiith/'iiii'  the  crown  is  more  globular,  and 

more  abruptly   t.i  Iht'  urdjmt,  than  in  If.  bankitn.     In   a 

I  or  Jumper  from  Bumiah  these  same  characters  are  more 

-:y  pronounced,  and  the  supra-ocelput  is  more  pointed.    In 

I.   Itantam  the  skull  is  not  so  globular,  and  the  occipital 
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fbramen  is  very  Inrge,  and  has  nearly  tlie  efane  snb-triftognlu  on- 
line presently  to  be  described  in  Cochins;  and  in  this  ibiD  ttl 
two  ascending  branches  of  the  prematiUary  are  oTurli^ijiad  i«  I 
KngnJsr  manner  by  the  processes  of  tho  nasal  hoae,  bnt.  wltM 
seen  only  one  specimen,  some  of  thtiwdifTerenccsniaylie  indiiidaJ 
Of  Cocltinfl  and  Brahmas  (the  latter  a  craseed  race  apiirauU^  | 
cloeoly  to  Cochins)  1  have  esaminod  seven  eknlls;  at  tlio  |dl  , 
where  the  ascending  brauehes  of  the  preraaiillitryrBstoa  thetoB^'^ 
bono  the  sar&ce  is  much  depressed,  and  from  this  dcpressiaa  i  ii 
tnedial  furrow  citends  liackwnrds  to  a  variable  dist&Doe:  lh««4 
of  this  fissnro  are  rather  prominent,  as  is  the  top  of  the  sknll  Mi 
and  over  the  orbits.  These  characters  are  less  developed  it  i 
hens.  The  pterygoids,  and  the  processes  of  the  lower  jiv.  ii 
broader,  relatively  to  the  size  of  the  head,  than  in  a.  baalii-v.i' 
this  is  likewise  the  case  vitb  Dorkings  when  of  Ittrge  size,  1 
fork  of  the  hyoid  bone  in  Cochins  is  twice  as  wide  as  in  6'.  hauHni 
whereas  the  length  of  the  other  hyoid  bonee  is  only  a*  thtevK 


FJg.  3 
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two.    Unt  the  moat  remarkable  character  is  the 
occipital  foramen  ;  in  G.  hankiiia  (A)  the  breadth  i.. 
line  esceedfi  the  height  in  a  vertical  Une,  and  the  outline  tB  D 
circular;  whereas  in  Cochins  (B)  the  outline  is  Bul.>-trianfnilff.)l 
the  vertical  line  exceeds  the  horiKonta!  line  in  length.    T '  "~ 
form  likewise  occurs  in  the  black  Bantam  above  referred  tt. 
approach  to  it  may  be  seoii  in  some  Dorkings,  aod  in  a  slight  dl 
in  certain  other  breeds. 
Of  Dorkiiigt  1  have  examined  three  sknlls,  one  beloi 

whito-Bub-breed ;  tiie  one  character  deserving  notice  ia 

nf  the  frontal  bones,  which  are  moderately  furrowed  in  tb*  1 
thus  in  a  akull  which  was  less  than  once  and  a  lialf  the  la ' 
that  of  G.  }iankiva.  the  breadth  liotween  the  orbits  ww 
double.  Of  l.'itmburglia  I  have  examined  four  ekldls  (nM 
femnlo)  of  the  pencilled  sub-breed,  and  one  (male)  of  tlie  epta^ 
bnwd;  the  nasal  Iwnes  stand  remarkably  wide  apart7> 
variablo  deprw :  conBcinently  narrow  membrane-covBrei]  ^_ 
are  loft  between  the  tips  of  the  two  ascending  branches  irftMB 
maxillary  Imnes,  which  are  nitlier  short,  and  between  these  ta 
and  the  iiasnl  buuea.    The  surfitce  of  the  frontal  bone,  on  «' 
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iches  of  the  premAsillarr  rent,  is  ^pvy  littto  depressed.  TbeM 
aliaritios  nodonbt  ittand  in  clow  relatifin  with  tbe  broad,  flattened 
mh  chflrnctcristic  at  the  Hamburgh  lireed. 
._rn  examined  fourteen  skulls  of  I'olish  ami  other  eri^le-l  breriU. 
t  diffcrenc«8  aro  extniordiiirtry.  First  for  nine  skulls  of  dif- 
it  eab-broedn  of  English  Polish  fowls.  Tbe  homi^phorical  pn>- 
tnce  of  the  frontal  bonce "'  may  bo  soon  in  the  accompanying 


I  pMition.    la  fig.  35  longitudinal  sections  are  given  of  the 

'  if  a  Polish  fowl,  and,  for  conipnrition,  of  a  Cochin  of  the  Bamp 

~' a  protuberance  in  all  PotiRb  fowls  occupies  llio  same  pi«ition 

na  much  In  size.     In  one  of  my  nine  specimens  it  was  es- 

f  slight.    The  degree  to  nhich  the  protuberance  is  ossified 

~"Uy,  larger  or  smaller  portions  of  bune  being  replaced  by 

In  one  specimen  there  vas  only  a  single  open  pore ; 


>    Hr.    Tepitmein'i  iicniunt.  M.  C.  Durritv  EUspbcU  ('RFrfaerche< 

b  wooilciilii,af  the  >kall  of  Paliih  <Qr  )«■  CauditioBii   it    1*    Via,'   Ac.. 

"k,   iB   ■  PTDC  Zoalog.  Sue.,'  Kdt.  Lilli,  ie<i.'<,  p.  34)  thiit  the  iirulalwr- 

(.ISSA.     FarotbernreTra<»,*M  anca  i*   not   iaitati    by  tha    fruaUl 

-     "        "  ■  [-  HiUin,  'Hilt,  bones,  bul  liy  (ha  owiiio»tioii  ft  ika 

'  linn.  1,  p.  SBT.  dura  nuter. 

t  1 


n»*>*- 


lii 


__        'jr^flwn  the  cciitraJ  cavity;  bat' 

tia«i»  2^, <S*  stall  here  6Riir«I.    Tho  shft] 

fcck  ■!■'     ,  *  ^bUw  Po'"*!'-  ""'^  longthoned  h.— 

-**!/  thP  pofi'Tior  cavity,  togotlier  wifl 

"Z-t  of  the  porPR  for  the-  nerves,  differ  nJ 

-'  j,,.ply  peuetiRting  the  occipital  bone  I 

'  ''r'ln  (hi»  Polish  skull,  whilst  in  anothej 

•"Laid.    In  this  eeooud  Epecimen  the  wl 

^"posterior  cavity  likewise  differs  to  a  oe 

{*!jg5e  seclioM  of  two  other  skill  la,— namely 

L^i  pmtnherance  Mngul«rly  little  develope 

"jycfi  it  w»E  a  little  more  developed;  and  i 

,na,i  pinced  between  the  two  above  figured 

dittioiiiiitheconfijtnnitionofaieh  port  of  tile 

bv  triK'-"i-     In  the  Polish  sknll,  witli  annitll  ] 

between  the  anterior  and  middle  cavitit*  wm 

in  tlie  Suitnn  this  ridge  was  replaced  by  a  n 

mi  A  broad  raised  eminence. 

It  iiiny  natnmUy  be  aakod  whether  these  ra 
in  the  form  of  the  brain  affect  the  intellect 
writers  have  stated  that  tlioy  are  extremely 
luiil  Mr.  Tt'icetmeior  have  §bown  that  this  is  I 
the  ease.  Nevertheless  Bechatein'*  statea  t&j 
which  "  wns  crazy,  and  anxiously  wanderei 
A  hen  in  ray  posaeAsion  was  solitary  in  her  h 
nbeortied  in  reverie  that  she  could  be  tanolted 
in  the  most  singulur  manner  in  the  faculty 
tliat,  if  Hhe  strayed  a  hundred  yards  front 
wa»  completely  lost,  and  would  then  ohatinat 
wmni;  direction.  I  have  received  othar  a< 
FoliHh  fowls  appearing;  stupid  or  hal^idiotiQ.' 

••  'NnliiTgeMliichle  DenWchUndt,"       haft  r««i' 

D>&<l  ill.  ( ITS3),  t.  40O.  umilir  eOt 

'•  Thn'FitlJ,'  Mflt  lUh,  1861.    I      Tcgelln»i«r 


ri  bone  propwly  «<="" 
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doiu^rallj,  there  are  many  Vdriously  shaped  open  spaces,  Ihe  li 
forniing  an  irregnlnr  retiouLttiou.  A  mclial,  loni^'ituiliiial,  udiej 
riblKiti  of  bone  fs  generally  retained,  bat  in  aae  spvcinxea  tlim  Kii 
110  bono  wbatPTcr  over  the  whole  ptotuberana!,  uid  the  ekull,  vli  ~ 
cleaned  and  vitiwed  from  above,  piesented  the  appearance  of  an  cf 
liasin.  The  chan^io  in  the  whole  internal  form  of  the  skull  ia  n 
prisingly  great.  The  brain  is  modified  in  a  correspoudiugimjiii 
a»  is  shoun  in  the  two  longitudinal  sections,  which  deHerreatlentJW 
i^onaideralion.  'ITie  upjier  and  anterior  cavity  of  the  three  intt 
whieh  the  skull  may  be  divided,  is  the  one  which  is  so  gnatlf 
nioditicd;  it  is  evidently  mui:h  larger  than  in  the  Cochin  sknll  a 
the  same  size,  and  extends  much  further  lieyond  the  intemrHliI 
septum,  but  laterally  is  less  deep.  This  cavity,  tm  I  huar  from  I 
Teinitmeicr,  is  entirely  filled  witb  brain.  In  the  skull  of  the  Cadi 
and  of  all  ordinary  fowls  a  strong  internal  ridge  of  bone  Mp< 
the  anterior  from  the  central  eavity  ;  but  this  ridge  is  quite  al 
in  the  Polish  skotl  here  figured.  The  shape  of  the  oential  aiiljki 
circular  in  the  Polish,  and  lengthened  in  the  Cochin  skull.  Tbt 
shape  of  the  posterior  cavity,  together  with  the  position,  size, tot 
number  of  the  pores  for  the  nerves,  differ  much  in  these  two  aWk 
A  pit  deeply  penetrating  the  occipital  bone  of  lh«  Cochin  ia  cffltjiei 
absent  in  this  Polish  skull,  whilst  in  another  specimen  it  m  ti 
developed.  In  this  second  specimen  the  whole  intern^  huAcb  <* 
the  posterior  cavity  likewise  differs  to  a  certain  extent  in  itBf^ 
I  made  sections  of  two  other  skulls, — namely,  of  a  Polish  fowl™ 
the  protnberaneo  singularly  little  developed,  and  of  a  Solbn  ' 
which  it  was  a  little  more  develo]>ed;  and  when  these  tvo  t^ 
were  plac«i  between  the  two  above  figured  (fig.  35),  a  peiiiajl  S 
dation  inthe  conSgnratton  of  each  part  of  the  iutcmal  surftoe  an 
be  traccil.  In  the  Polish  skull,  with  a  small  protuberance,  tkedd 
l*tween  the  anterior  and  middle  cavities  was  present,  butk]v|l 
in  the  Sultan  this  ridge  was  replaced  by  a  narrow  fmww  itus 
on  a  broad  raiseil  eminence.  _ 

It  may  naturally  be  asked  whether  these  remarkable  mo^ficittM  i 
in  the  form  of  the  brain,  affect  the  intellect  of  Polish  (bwh;i 
writers  have  statod  that  they  are  extremely  stupid,  1ml  I 
and  Mr.  Tegetmeier  have  shown  that  tins  is  by  no  means  g 
the  case.  Neverlheless  Bechstein"  stales  that  he  had  a  Poliehn 
whieh  "  was  crazy,  and  aniioiisly  wondered  about  all  rlaj  lo»f 
A  hen  in  my  possession  was  nolitjiry  iu  her  habits,  and  wasoftM> 
absorbed  in  reverie  that  she  could  be  touched ;  she  was  also  de6(«  i 
in  the  most  singular  manner  in  the  facnlty  of  finding  her  «V'* 
that,  if  she  strayed  a  hundred  yards  from  her  feeding-plaoft  ■• 
was  completely  lost,  and  would  then  obstinately  try  to  proceed  il» 
wrong  direction.  I  have  received  other  aud  similar  acuoustoJE'^ 
Polish  fowls  appearing  stupid  or  half-idiotic." 

••  'NutiirgBechichte  Deut«hl»iiil8,'      huve  rcoeived  cimnt 
IlMd  iii.  (179.1),  >.  4U0.  MoiiUr  «ttit:t  Irun  H 

'•  Tha  'i~<tU,'  Mar  11th,  1861.    I      Ttgetmeicr. 
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processes  of  equal  lengths,  forming  a  fort ;  Imt  in  »ll  tlw  F(M'  i 
skulls,  escopt  one,  the  inner  nrocess  was  oonriderftbly,  W  is  •  r 
VHriaWe  degree,  shortened  ana  somewhat  uplurneil,  InrilBi 
skulls,  eipept  one,  the  two  aacenrling  branches  of  the  prer 
instead  of  running  up  between  the  processes  of  the  uunl  I 
resting  on  the  ethmoid  bone,  are  mach  shortened  and  tflminUi 
blunt,  somewhat  nptumod  point.  In  thowj  eknlls  in  wbi''" 
nana!  bones  approach  quite  close  to  eoeh  other  ot  nn 
together,  it  would  bo  impossible  for  the  ascending  liniDclMt  'i 
premaxillarj  to  roach  the  ethmoid  and  frontal  bones ;  bene*  "" 
that  even  the  relative  connection  of  the  bones  bos  been  A 
Apparently  in  consequence  of  the  branches  of  the  i>ieQiaxillaf;i 
of  the  inner  processes  of  the  nasal  bones  l.ieing  somewhiil  "'^ 
the  external  orifices  of  the  nostrils  are  upraised  and 
cresccnljc  outline. 

I  must  still  say  a  few  words  on  some  of  the  forcigD' 
breeds.    Thesknil  of  a  crested,  rompless,  white  Turkish  fov) 
very  slightlj  protuberant,  and  but  little  perforated ;  f 
branches  of  the   premaxillary  was  well  developed, 
Turkish  breed,  called  Ghoondouks,  the  akull  was  considerably 
beiunt  and  perforated ;  the  ascending  branches  of  the 

were  so  much  aborted  that  they  projected  only  jijth  of  L .    ^ 

the  inner  proooBses  of  the  nosal  hone  were  so  coraplelely  aborted, tM 
the  surface  where  they  sliould  have  projectea  was  quite  mfflk 
Here  then  we  see  these  two  bones  modified  to  an  eitremc  Aiflt 
Of  Sultans  (another  Turkish  breed)  1  examined  two  skulls;  in  W 
of  the  female  the  protnberance  was  much  larger  than  in  the  vA 
In  both  skulls  the  ascending  branches  of  the  premaxiliary  wonf^ 
short,  and  in  both  the  nasal  portion  of  the  inner  procuffies  of  A 
nasal  bones  were  ossified  together.  These  Sultan  sknlls  diBM 
from  those  of  English  Polish  fowls  in  the  firontal  bones,  anlerirff' 
to  the  protalierance,  not  being  brood.  | 

The  lost  skull  which  I  need  describe  is  a  unique  one,  lent  toMJI 
by  Mr.  Tegetmeier:  it  resembles  a  Polish  sknll  in  moel  o(lj| 
charaeters,  but  has  not  the  great  frontal  protubersnee:  it  * 
however,  two  rounded  knolw  of  a  different  nature,  which  at" 
more  in  front,  above  the  lachrymal  bones.  These  cnrimis  ts 
into  which  the  brain  does  not  enter,  are  separated  from  each  on 
by  a  deep  medial  farrow;  and  this  is  perforated  by  a  few  mini 
pores.  The  nasal  bones  stand  rather  wide  apart,  with  their  ii 
processes,  and  theascending  branches  of  thepremaxillary,  aptBA 
and  shortened.  The  two  knobs  no  doubt  supported  the  two|l< 
hom-like  projectionB  of  the  comb. 

From  the  foregoing  facta  we  see  in  how  astom'shing  a  U 
some  of  the  bones  of  the  skull  vary  in  Crested  fowls.  ThapH' 
tuberauce  may  certainly  be  called  in  one  sense  a  Diotistr(«itj,i^ 
being  wholly  unhke  anything  observed  in  natore:  bat  H  ■- 
ordinary  cases  it  is  not  injurious  to  the  bird,  and  as  it  istnidt' 
inherited,  it  can  hardly  in  another  sense  be  called  a  monsWi^ 
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PatB  Buy  ba  fonned  commencing  with  the  black-boned  Silk 

(?)iUi  nU  ft  Tflr^  small  crefit  with  the  f^lmll  beneath  penetrated 

%  few  minnte  oriScea,  but  with  no  other  change  in  iia 

;  and  trom  this  firet  stage  we  may  proceed  to  fowls  with 

Wtely  large  crest,  which  rests,  according  to  Bechstein.  on  a 

.  -DOKs.but  withont  any  protuberance  in  the  skull.    I  may  add 

^I  have  seen  a  similar  fleshy  or  fibroua  maea  beneath  the  tuft 

■*tlM)r9  on  the  head  of  the  Tufted  duck ;  and  in  this  case  there 

'Bukctnal  protuberance  in  the  skull,  but  it  hod  become  a  little 

^  globular.    Lastl;,  when  we  come  to  fowls  with  a  largely 

"<xeA  crest,  the  skull  becomes  lai^ly  prottiberant  and  is  per- 

fl  by  It  multitude  of  irregular  open  spaces.    The  close  relation 

m  tbe  crest  and  the  size  of  the  bony  protuberance  is  shown  in 

JT  way ;  for  Mr.  Tegetmeier  informs  me  that  if  chickens  lately 

1  be  selected  with  a  large  bony  protuberance,  when  adult 


f  vill  have  a  large  crest.  There  can  be  no  doubt  that  in  former 
K  lilt)  breeder  of  Polish  fowls  attended  solely  to  the  cxcst,  and 
to  the  skull;  nevertheless,  by  increosinB  the  crest,  in  which  he  Las 
It  wonilerfully  successful,  he  has  unintentionally  made  the  skull 
tnhennt  to  an  astonishing  degree;  and  through  correlation  of 
th.  he  baa  at  the  same  time  affected  the  form  and  relative  con- 
n  of  the  premasillary  and  nasal  bones,  the  shape  of  the  orifice 
>  IWBC,  the  breadth  of  the  frontal  bones,  the  shape  of  the  ptst- 
U  processes  of  the  frontal  and  sqnamoeni  liones,  the  direction 
phe  axis  of  the  bony  cavitj  of  the  ear,  and  kistly  the  internal 
rfttioD  of  the  whole  skull  together  with  the  shape  of  the 

[_Fertf6fi», — In  0.  tiankim  there  are  fonrteen  cervical,  ecTen  dorsal 
*"!  rihe,  apparently  flfloen  lumbar  and  sacral,  aud  six  caudal 
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rertebne;''but  tlielniDlsr  aiidsBcntlareGoniQch  anchjlwedtU 
i  am  not  Buie  of  thoir  number,  and  this  ninkes  thf  wmiimnKW  i 
the  total  number  of  vertobrie  inthesever&l  bivMis difficiill  Ihin 
spoken  of  six  caodal  Tert«brie,  because  tbe  basnl  i  n  °  ilmntt 
completely  anchjloHed  with  the  pelvis    but  if  wi  1  r  r 

nnmbci  a«  euven,  the  caudal  verttibrte  agree  in  nil     I 
The  cervical  vertebrie  are,  as  just  stated  m  apiK  ii  i  [i 

but  out  of  twentj-- three  Bkeletona  in  a  fit  stati,  for  u-iu  ji    i  i    u 
five  of  them,  namely,  in  two  Games,  in  two  pencilled  ILmil  uigk^. 
and  in  a  Polish,  the  fourteenth  vertebra  bore  ribs,  which,  tlxw- 
small,  were  pcrifectly  dovelopeii  with  a  double  artictilatioD.  Ti* 
presence  of  these  little  ritis  cannot  he  considered  as  a  fact  of  iradtt 
uoportaQce,  forall  the  cervical  vcrtehnc  bear  rrprosenlativee  of  i)lt( 
but  their  developmeut  iu  the  fourteenth  vcrtcbni  reduces  the  U| 
of  the  pasaa^ffis  in  the  Ironsversu  proccsse^i,  and  makes  tliis  TcitttMh 
exactly  like  Uie  first  dorsal  vertebra.   The  addition  of  f  ln-^-  Iiilk-  rife 
does  not  affect  the  fourteenth  cervical  alone,  for  iu"i 
of  the  first  true  dorsal  vertebra  are  destitnto  i.i' 
iu  some  of  the  skeletons  in  which  the  fourteen!  1. 
Uttle  rilw  the  first  pair  of  true  ribs  had  well-deruioi     i 
When  we  know  that  the  sparrow  hasonly  nine,  and  Ui. 
three  cervical  Tertel>rfe,"  we  need  foel  no  snrpriso  at  th^-  uuoiUc 
of  the  cervical  vertebne  in  the  fowl  being,  as  it  appears,  vanablft- 

There  are  seven  dorsal  vertebne  hearing  riba;  the  first  '  "  ' 
never  anchylosed  with  the  succeeding  fonr,  which  are 
anchylosed  together.  In  one  Saltan  fowl,  however,  the 
dorsal  vertebrta  were  free.  In  two  skeletoos.  the  fifth  donal 
free;  generallythe  sixth  is  free  (as  in  <.l.  Iiaiiiiva),  lint 
only  at  its  posterior  end,  whei-e  in  contact  with  the  sevi 
seventh  dorsal  vertebra,  in  every  coseexceptinj; in  oueSponishi 
was  anchylosed  with  the  Inmbilr  vertohne.  So  that  the  degn 
which  thiiSG  middle  dorsal  vertebra)  are  anchyloeed  is  voriobie. 

Seven  is  the  normal  number  of  true  ribe,  but  in  t 
the  Saltan  fowl  (in  which  the  fourteenth  cervical  \ 
famished  witli  little  nhs)  there  were  eight  pairs  ; 
seemed  to  I«  developed  on  a  vertebra  conespondin 
lunltiar  in  G.  bankiva ;  the  sternal  portion  of  both  t 
eighth  ribs  did  not  reach  the  stemiim.    In  four  skt 
ribs  were  developed  on  the  fourteenth  cervical  vortebm,  liiuiv 
when  these  cervical  ribs  are  included,  eight  pairs,  ... 
Game  cock,  in  which  the  fourteenth  cervical  was  funushed 
ribs,  there  were  only  sis  pairs  of  true  dorsal  ribs ;  the  sixth 
this  CBSo  did  not  have  processee,  and  thus  resembled  the  ~ 

"  It  nppean  Ihnl 
correctly  denignated  the  xi 
of  verWbrm,  fiir  b  grc! 
Mr.  W.  K.  P«kfrC'T™t 
Soa,'  *ol.  V.  p,  198), 
i»rvic«l,  4  dors*!,  15  Iu 


I    hnve    not 

at>JaI  vertflbw  In  thk  n 

1  h..e  m«d  the  »n,.  torn 

folii/wing  JeMtripliont. 

Bpecifies   16 
iiil»r,iiid  0 

i,p.25. 
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Br  in  other  skeletons ;  in  thin  Gtime  cock,  as  far  as  could  be 
ged  from  tbe  Appearance  of  the  lumbal'  verieln-fe,  n  whole  dorsal 
Terlebra  with  its  ribs  was  missing.    We  thux  see  that  the  ribs 
(whether  or  not  the  little  pair  attached  to  the  fourteeuth  cervical 
vertebra  be  counted)  var;  from  sis  to  eight  pair.    The  sixth  pair  is 
frequently  not  furnished  with  prooesses.    The  sternal  portion  of 
Uie  sereuth  pair  ia  extremely  brood  in  Cochins,  and  in  completely 
Oidlicd.     As  previously  stated,  it  ia  scarcely  possible  to  count  the 
bimbivettcrftl  vertobrre ;  but  they  certainly  do  not  correspond  in 
^Mpe  or  number  in  the  several  skeletcna.    The  caudal  vertebrte 
arc  closely  similar  in  all  the  skeletons,  the  only  difference  being 
whether  or  not  the  basal  one  is  ancliylosod  to  the  pelvis;  they 
I  rrlly  i-ftiy  even  in  length,  not  being  shorter  in  Cochins,  with  their 
ri   liul-fostheni,    than    in  other   tveeds;  in  a  Spanish   cock, 
'   ever,  the  caadal  vertebno  were  a  little  elongated.    lu  three 
;:i['lo«a  fowls  the  caudal  vcrtebrro  were  few  in  number,  and 
nvIoBcd  t(^ther  into  a  miefornied  mass. 
In  Ihe  individual  vertebrio  the  diffiri'ni'oi 
■M.     In  Uie  atlas  the  cavity  for  the  occ 
iiird  intoarinR,  or  is,  as  in  liankiva, 
;  ■  It  on  its  upper  mai^'n.   Tlie  upper  arc 
the  tipinal  canal  is  a  little  more  arched 
inehins,  in  conformity  with  the  shape 
^iii:  occipital  foramen,  than  in  U.baiikion. 
-<  vetal  skeletons  a  diflerence,  but  not 
nnich  importance,  may  be  observed, 
ih  commences  at  the  fourth  cervical 
ill  lira,  and  is  greatest  at  about   the 
mIj,  seventh,  or  eichth  vertobm;  this 
ftiQisiets  in  the  hiemal  descending  processes 
^ing  united  to  the  body  of  the  vertebra  p,    j,_g 
ynsort  of  buttress.    This  structure  may     of'nMnn 
P^  observed  in  Cochins,  Polish,  some  Ham-     *■  wiM 
'■■';L.-bs.H0d  probably  other  breeds;   but      '^''''"'"*- 
■!'-^ent,  or  barely  developed,  in  Game,  Dorking,  Spanish,  Bantam, 
'  -wveral  other  breeds  examined  by  me.     On  the  dorsal  surface 
till' sixth  cervical  vertebra  in  Cochins  three  prominent  points 
more  strongly  developed  than  in  the  corraspouding  vertebra 
!'i  Ganie  fowl  or  G.  hankivi. 

■• '.  'I'it.— This  differs  in  some  few  points  in  the  several  skeletons, 
.interior  margin  of  the  ilium  seems  at  first  to  vary  much  in 
■  'iiLie.  but  this  is  chiefly  due  to  the  degree  to  which  the  niaii^in 
1  the  middle  part  ia  ossified  to  the  cnwt  of  the  vertebno ;  the  outline, 
*<>\tevor,  does  differ  in  being  more  triuicattd  in  Bantams,  and  more 
""^Unded  iu  certain  brei'ds,  as  in  CorJiiTiH.  The  outline  of  the 
■olitaciic  foramen  differs  considerably,  lieing  nearly  circular  in 
"JWlaws,  instead  of  egg-shaped  as  in  the  Bankiva,  and  more 
*Smlirly  oval  in  some  skoletouc,  as  in  the  Spam'sh.  The  obturator 
'totcb  is  also  much  less  elongated  in  some  skeletons  than  iu  others. 


Tho  end  of  tlio  pubic  bone  presents  the  greatest  difierence;  bemi 
hardly  enlargr^  in  the  Elcinkiva;  considerabljr  and  gndniJl 
enlarged  in  Cochins,  and  in  a  lesser  de^ee  in  some  other  breedi 
and  abruptly  enlai^ed  in  Bantams.  Tn  one  Bantam  this  hoo 
extended  very  little  beyond  the  extremity  of  the  iBcliinin.  U 
whole  pelvia  in  this  latter  bird  differed  widely  in  its  proportiiD 
being  for  broader  proportionally  to  its  length  thtm  in  Bantdva. 

SIrrnvm. — This  bone  is  generally  so  much  deformed  tliat  it 
Bcarcely  possible  to  eorapare  its  shape  Htrictly  in  the  several  bnei 
The  form  of  tho  triwignlar  e 
tremity  of  the  Literal  ptoteM 
differs  considerably,  being  dtb 
almost  equilateral  or  mncb  do 
gated.  The  Iront  margin  of  ti 
crest  is  more  or  less  perpeDdicoft 
and  varies  {rreatly,  as  does  tl 
curvature  of  the  posterior  en 
and  tho  flntneas  of  the  \a* 
surface,  Tlie  ontline  of  tl 
manubrial  process  also  mat 
lieinR  Tvedge^shaped  in  the  Bu 
Id  va,  and  rounded  in  the  Spuui 
breed,  The  /urcufum  diflM  1 
being  more  or  less  arched,  a 
greatly,  aa  may  be  seen  in  H 
accompanying  outlines,  in  H 
shape  of  the  t^^rminal  piste;  h 
the  shape  of  this  port  difleitd 
^^^^^^  ^^^^^^^^^^--^        little  in  two  skeletons  of  the  w9 

^^^^H  ^^^V^^^^^l  ^    Bankiva.     The  coraeoiil  praad 

^^^^H  ^^^^^3r        °°  difference  worth  notice,    ft 

^^^^^H  ^^^^S^'  acajmfu  varies  in  shape,  («»< 

^^^^^^P  ^Q^^^^  nearly  nniform  breadth  in  Ml 

^^^^^^  .    ^     ^    ,      .  kiva,  much  broader  in  the  miti 

W  "Lt™r«S™'^/it.SSiy!^  wiw  ia  the  Polish  fowl,  and  abrnpt 

^1  caUxi  haikiw.    B.  spiuiiii«i  pciibib  nanowed  towanls  the  apsi  \ 

■  Fowl    "^^  "p*"**  *■""'■    !■■  '*''*^«  the  two  Sultan  fowls. 

V  °"  I    carefully     compared    M 

H  separate  bone  of  the  leg  and  wing,  relatively  to  tlie  »mie  hop 

H  in  the  wild  Bonkiva,  in  the  following  breeds,  which  I  thought « 

H  the  most  likely  to  differ;  namely,  in  Cochin,  Dorking,  iAyata 

H  Folish,  Bnrmese  Bantam,  Frizzled  Indian,  and  black-bonvd  S 

H  fowls;  and  it  was  tiuiy  snrprising  to  see  how  aliaotute^  •« 

H  process,  articuliLtion,  and  pore  agreed,  though  the  bonce  diftf 

H  greatly  in  size.    The  agreement  iK  far  more  absolute  tlian  in  od 

H  ports  of  tbo  ftkeleton.      In  stating  this,  I  do  not  refer  t»  I 

H  relative  thickness  and  length  of  the  several  hones ;  for  the  ti 

H  vaiied  considerably  in  both  these  respects.     But  the  other  In 

^^  bonea  varied  little  even  in  relative  length. 
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Finally.  I  huve  not  oxAmined  a  sufficii-'nt  number  of  skele- 
ms  to  SAy  wJiftlier  uny  of  the  foregoiug  iliffeii^ucea,  except 

I  the  skull,  are  character! b tic  of  the  several  breeJs.  Appa- 
mtly  some  iliffereuces  are  more  common  in  certain  breeds 
Un  in  others, — as  an  additional  nb  to  the  fourteenth  cervical 
crtobra  in  Ilambnrgbs  and  Games,  and  the  breadth  of  the 
ad  of  the  puhic  bone  in  Cochins  Both  skeletons  of  tho 
oltau  fowl  hnd  eight  dorsal  vertebra?,  and  the  end  of  the 
9>)>nU  in  both  was  somewhnt  atteimat«<t  In  the  skull,  the 
"-]'  nieilial  furrow  iu  tho  frontal  bonLS  and  tho  vertieidly 

I  L'«ted  occipital   foramen    seem    to    bo  characteristic   of 

liina;   as  is   tlie   great  hreadtli  of  tho  frontal  bonee  in 

'  'I  kings  ;  the  separation  and  open  spiiees  between  the  ti[is  of 

l^i-  aeecuding  liranches  of  the  premazillariea  iind  nasal  bones, 

II  wi>Iliui  the  front  part  of  the  skull  being  but  little  dopreaeod, 
dumtL-terise  Ilambni^liB  ;  tho  globular  shape  of  tho  posterior 
fut  of  the  skoll  seema  to  be  characteristic  of  laceil  Bantams ; 
tnd  lastly,  tho  protuberance  of  the  skull  with  the  ascending 
bonchev  of  the  premasillaries  partially  aborted,  together 
filh  tho  other  differences  before  specified,  are  eminontly 
haracteristic  of  Polish  and  other  Crested  fowls. 

But  the  most  striking  result  of  my  exouiination  of  the 

I'.-lelon  is  the  grr«t  variability  of  all  the  bones  except  those 

lilt-  extremities.     To  a  certain  extent  we  can  understand 

■  the  skeleton  fluctuates  so  much  in  structure;  fowls  have 

'■I  vxposcd  to  unnatural  conditions  of  life,  and  their  whole 

I '^^iiiiKation  haalhns  been  rendered  variable  i  but  tho  breeder 

I  ijuite  indifferent  to.  and  never  intentionally  seleets,  any 

"lification  in   the  skeleton,     Estemal   characters,   if  not 

tended  to  by  man,— snch  as  the  number  of  tho  tail  and 

feathers  and  their  relative  lengths,  which  in  wild  birds 

B  gmeruUy  conntant, — Sucttiate  in  our  domestic  fowls  in 

jae  manner  as  tho  several  parts  of  the  skeleton.     An 

IdituMial  toe  is  a  "  point "  in  Dorkings,  and  has  become  a 

1  chftncter,  but  is  variable  in    Cochins  and  Silk  fowls. 

colour  of  the  plumage  and  the  form  of  the  comb  are  in 

art  breeds,  or  even  sub-breeds,  eminently  fixed  charaotera  ; 

in  Dorkings  these  points  have  not  been  attendeil  to,  and 

variable.     When   any   modification   iu    the  skeleton  is 


4 


I 


L 


284  FOWLS.  Oiuh' 

rolatc-tl  to  some  cst«mal  character  which  man  valnes,  it  hu 
been,  iminteutioually  on  liis  part,  acted  im  by  Belectiiin,  »ai 
has  become  more  or  less  fixeil.  Wc  64«  this  in  the  wonderliil 
protuberance  of  the  skull,  which  Bupiwrtu  the  crcet  of  fe«lhm 
in  Potieh  fowls,  and  which  by  correlation  has  afi«!t«d  utW 
parts  of  the  Bkull,  We  aee  tho  same  result  in  the  two  pro- 
tuberances which  support  the  boms  iu  the  bomed  fowl,  ai 
in  the  flattened  shape  of  the  fnjut  of  the  ekiill  in  Uamhnrgll 
DoiiBoqueat  on  their  flattened  and  broad  "  roso-oomha,"  W« 
know  not  in  the  Icaxt  whether  additional  ribs,  or  tJie  diangtd 
outline  of  the  occipital  foramen,  or  the  changed  form  of  tk 
scapula,  or  of  the  extremity  of  the  furcnlum,  are  in  any  nj 
oorrelati^  with  other  structaros,  or  have  arisen  frxim  tht 
changed  conditions  and  habita  of  life  to  wliicb  our  fowls  halt 
been  subjected ;  bat  there  is  no  reason  to  doubt  that  that 
Tarious  modifioiktions  in  the  skeleton  could  be  rendered,  oitltf 
by  direct  selection,  or  by  tho  selection  of  correlated  stnicwm 
as  constant  and  as  characteristic  of  each  breed,  ixb  are  the  bo 
and  shape  of  the  body,  the  oolonr  of  the  plamitge,  and  ib 
form  of  the  comb. 

Efecia  of  Ike  Diatue  of  Pari*. 
.ludginp  from  the  hal>its  of  our  Enropean  gallinaceous  lw4, 
QaUw  liaitkiivi  in  its  native  haunts  would  uRe  its  legs  and  wisft 
more  than  do  our  domestic  fowla,  which  rarolj  fly  eieept  to  ihii 
roosts.  The  Silk  and  tlio  Frizzled  fowls,  from  having  impsiM 
wing- feathers,  cannot  fly  at  all ;  and  there  is  reason  to  believe  IM 
both  these  breeds  are  ancient,  so  that  their  progenitors  dnriK 
many  generations  cannot  have  flown.  The  Cochms,  also,  from  tluir 
short  wings  and  heavy  bodies,  can  hardly  fly  nn  to  a  loir  pnd. 
Therefore  in  these  hroeds,  especially  in  the  two  first,  a  considonlib 
diminution  in  the  wing-bones  might  have  lieen  espectol.  bnt  thiii 
not  the  case.  In  every  specimen,  after  disarticttlating  nnd  clmi'~ 
the  bones,  I  carefully  compared  the  relative  length  of  tlie  twi  a 
bones  of  the  wing  to  each  other,  and  of  the  two  main  bonw  of 
leg  to  each  other,  with  those  of  G.  bunkh-a ;  and  it  was  surpriitig 
to  see  (except  in  the  case  of  the  tarsi)  how  exactly  tho  Hune  Telattw 
length  had  been  retained  This  fact  is  cnrions,  from  showing  buv 
truly  the  proportions  of  an  organ  may  be  inherited,  altbuugh  i»l 
fully  cxercisod  during  many  generations.  I  then  compued  in 
Beveral  breeds  the  length  of  tho  feomr  and  tibia  with  tho  BuniM» 
and  ulna,  and  likewise  these  same  Imnes  with  those  of  G.  hinUa; 
the  result  was  that  the  wing-boues  in  all  the  breeds  (fiiaeft  M. 
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iDiper,  whicl'  hna  untrntunilly  short  legs,  are  Blifthtl^ 
liativel;  to  the  Icg-loneH;  tmt  the  decreAEe  is  so  slight 
be  due  to  the  staodard  specimen  of  U.  iumkim  haTisg 
hkd  wings  of  slightl>r  gWtvr  length  than  uxDal ;  so 
EOsareinHnts  are  not  worth  giving.  Bnt  it  deserrea 
Jiu  Silk  and  Frizzled  fowls,  which  areqnite  incapable 
1  their  wings  hux  rcdncfd  relatively  to  their  logs  than 
oy  other  breed !  ^Ve  have  seen  with  dotnestieatcd 
the  bones  of  the  wingx  are  eoinowhat  r«dueed  in  length, 
imary  feathers  are  rather  inereased  in  length,  and  it  is 
I,  thongh  not  proljabic,  that  in  the  Silk  and  Frizzled 
idency  to  decrease  in  the  length  of  the  wing-booee  from 
lave  hefti  checked  through  the  law  of  compoDsalJnn,  by 
1  growth  of  the  wing-feathers,  and  consequent  inereased 
tiuneut.  The  winp-bonoa,  however,  in  both  those  breeds, 
D  be  sHghtly  redneed  in  length  when  judged  by  the 
the  length  of  the  alornam  or  head,  relatively  to  these 

B  O.  hituliini. 

I  weight  of  the  main  bonea  of  t  ho  leg  and  wing  in  twelve 
en  in  the  two  fint  columns  in  the  following  table.  The 
eight  of  the  wjng-bont«  relatively  to  the  leg-bonea,  in 
rith  the  leg  and  win g-1 -ones  of  O.  haukiva,  are  given 
colnnm, — the  weight  of  the  wing-bonea  in  0.  baiikiva 
a  hundred,^' 

Taclk  r. 


^anUva  -■     ..  «ild  male 

l<H{anm)  ..  uuile 
burI>4  Pnlikh  tuat« 
UiMk-breMted  iii»la 
fomalu 

Fdndi'd ..      ..  male 
ID  Jnnpi'r       ..  femnle 
■gh  (ppncilld)  male 
rgit  fpeacUloil)  r.'iiiulo 
lack-botHid)     ..  fonialo 


well  tn  eiplain  how       liig-bniie*  are  to  the    wlQg-bnD«    u 

luM  brai  mule  for  the       B6  :  ,V),  or  lU  (DeglrcDiig  difimiUii) 

la  e,   batMva  tha      100  :  02;— in  CocbiBtuall  i  ld2,ar 
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In  the  eight  first  birdx,  belon^'ng  to  distmi^t  breixU,  in  tfaii  tiUl, 
we  see  u  decidi-d  reductinn  in  the  weipht  of  the  bonc«  of  the  ■»(. 

Iq  the  Indian  Frizzled  fowl,  which  cannot  fly,  the  ^uctian  tt 
csm'ed  to  the  eroat«8t  ez tent,  namely .  to  thirtj'-three  purconttf 
their  proper  propnrtional  weight.  In  the  next  four  birds,  inclodillf 
the  Silk  hen.  which  is  incapnhte  of  flight,  we  se«  th&t  the 
relatively  to  the  legs,  arealighlly  increased  in  weight;  liul  It' 
be  observed  that,  if  in  these  birds  the  legs  had  luiwmo  fromaj 
cause  reduced  in  weight,  tliis  would  give  the  false  appeannoe  n 
the  wings  having  increased  in  relative  weight.  Now  a  rulnclloii  rf 
this  nature  has  certainly  occurred  with  the  Burmeno  JiiEDpcr.ii 
which  the  legK  are  abnormally  short,  and  in  the  two  Hamlimdi 
and  Silk  fowl,  the  legs,  tliouch  not  short,  are  formed  of  remirk^ 
thia  and  li^ht  bones.  I  make  these  statements,  not  jndjnnK  4 
mere  eyesight,  but  aftot  having  calculated  tlie  weights  of  th« '" 
bones  relatively  to  those  of  0.  bankioa,  according  to  the  onlr 
etandards  of  oomparison  which  I  could  use,  namely,  the  rrUtiii 
len^h.s  of  the  heiul  and  sternum ;  for  I  do  not  know  the  wciehl  i' 
the  body  in  G.  batikiva,  which  would  have  been  a  better  staiidaii 
According  to  these  standanls,  the  1^-bones  in  theso  four  fowbsi 
in  a  marked  manner  for  lighter  than  in  any  other  breed,  tt  of. 
therefore  be  concluded  that  in  all  coses  in  which  tho  legs  hai«  W 
boon  through  some  unknown  cause  mnch  reduced  in  weight  HI 
wing-hones  have  become  reduced  in  weight  relatively  to  ti*  1^ 
bones,  in  comparison  with  those  of  U.  bankh'a.  Ami  this  raluctis 
of  weight  may,  I  apprehend,  safely  be  attributed  to  disuEV. 

To  make  the  foregoing  table  quite  satisfactory,  it  ought  to  hM 
been  shown  that  in  the  eight  first  birds  the  leg-bonas  have  n'>t  sctoid/ 
increased  in  weight  out  of  due  proportion  with  the  rest  nf  ihrho^; 
this  I  cannot  show,  from  not  knowing,  as  already  rciiinrkei!.  ii« 
weight  of  tlio  wild  Bonkiva."  I  am  indeed  inclined  lo  ■^ti.'-pnTl  liof 
the  leg-bones  in  the  Dorking,  No.  2  in  the  table,  arc  jirij.ifUiini!!; 
too  heavy;  but  this  bird  was  a  very  large  one,  weighing  7  ll.,  Joi. 
though  very  thin.  Its  log-bones  were  more  than  ten  ti  nios  as  lieij 
OS  those  of  the  Burmese  Janiper!  I  tried  to  ascertain  the  la|K! 
both  of  the  leg-lwnes  and  wing-lwnee  relatively  to  othtr  PM*^, 
the  liody  and  skeleton  :  hnt  the  whole  organisation  in  those  b' '' ' 
which  have  been  so  long  domesticated,  has  become  so  variable, 


w  100  :  5J ;— in  DotiLoes  m  5j7  :  248,      «.  nn  (.<t  the  i 


!  100  :  W: 


a  for  thi.- 


athei  breeds.  We  th<»  _ 
of  62,  52.  *i  for  lb«  relativs  weights 
uf  the  wing-buDO  in  G.  baiMai, 
Cochioi,  IXtrkinKs,  Ac  *Aad  now 
taking  10  <,  instead  of  6-2,  for  the 
ivcightofthe  vting-baiu's  in  'J,  han'iina, 
we  get,  by  anuthur  rule  of  three,  8;l 
US  the  weight  vt  the  *ing-b0acii  in 
Cochios;    70  ia   the   Darkingii;    and 


e  Ubie. 
"  Mr.  BlTth(ln*. 

ofMnt.  Hi>t.,-2n<li>«rK>,  tul 

p.  *sS)  glvei  »i  IL  u  Ihf  I 

■  full. grown  male   0,  Wlnfl,'  ■ 

fntm  what   I  hate 

anil   >k«lt>lnn>   of 

cannot  Iwlieve  thiit  my  IrgM 

nf  G.  i^intim  maid  hare  t 


D«4P.  vii. 


THE    EFFECTS   OF    DISUSE. 


287 


DO  oertaiti  <!onclaEioiia  conld  be  reached.    For  instance,  the  legs  of 

tbe  ahiive  Dorking  cock  nero  nearly  three-quarters  of  ao  incli  too 

sliiirt  relalisely  to  the  length  of  the  Rtermini,  &nd  more  than  three- 

.  irteiH  of  an  inch  too  long  relativel;  to  the  length  of  thu  skull, 

'inparison  nith  these  same  part«  in  0.  bnjitiva. 

■1    the  following  Table  II.  in  the  two  first  columna  we  see  in 

< .«  au<l  decimals  the  length  of  the  sternum,  and  the  extreme 

Til  of  its  crest  to  which  the  pectoral  musctos  are  attached.     In 

■.  1  lird  column  we  hsTe  the  calculated  depth  of  the  crest,  relatively 

'h<}  IcDgtb  of  the  sternum,  in  comparison  with  these  name  parts 


TiBl 


II. 


u.,pb 

nrplhot 

Siuiium. 

Surnum. 

4-20 

1'40 

ft -83 

lfl5 

ens 

ei" 

5-U7 

1-511 

5-55 

1-55 

5  10 

I -SO 

4*7 

1-36 

*-25 

1-20 

3 -OB 

0-85 

5  OS 

1-40 

t-iS 

1  2« 

449 

I'Ol 

Gjillue  banbiTB      ..      ..  male 

O-hin     mitle 

Dorking  .. tmiU 

SpBiiifih Eonle 

Polish      niola 

Gamn       male 

Mxlny      fiimale 

Saltan      male 

Frinled  hen nmie 

BumvAD  Jnmpor    . .      . .  remale 

Haiuburgh       niala 

Haiaburgh      fi'mnli) 

Silk  fowl         femnle 


I'j  looking  to  the  third  column  wo  see  that  in  ever;  case  the 
I  iiih  of  the  creat  relatively  to  the  leiiiith  of  the  stomum,  in  com- 

■  riiiin  with  (i.  banh'iii,  is  dimJniKhed,  peuerally  between  10  and 
."'  iHr  cent.    But  the  degree  of  r^liictiun  varies  much,  partly  in 

■  i-^iqui-nctf  of  the  frequently  deformed  state  of  the  sternum.  In 
I'  Silk  fowl,  which  cannot  tly,  Iho  crest  is  34  per  cent,  less  deep 
i.iii  «bBt  it  ought  to  have  lieen.  This  reiiuction  of  the  crest  in  all 
■■  brunls  probably  accounts    for  the  great  variability,  before 

"  fi  rred  tii,  in  the  curvature  of  the  furculum,  and  in  the  shape  of  its 
■'  mal  ejtremity.  Medical  men  l^eliove  that  the  abnormal  form  of 
*  'i'>  spine  no  commonly  observed  in  women  of  the  higher  ranks 
f'-'nitg  from  the  attached  moRcles  not  bein;;  fully  exercised.  8o 
'  nwitti  our  domestic  fowls,  for  they  use  their  pectoral  mnacloa 


le  principle 
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but  little,  and,  ont  of  tiventy-five  Btemume  exunincd  hj  me,  tin 
alone  were  perfectly  sjnmietrieal,  ton  wore  moderately  crookad.nl 
twelve  were  deformed  to  an  cxtremo  degree.     Mr.  Itomnnes,  howr  ~ 
believes  that  the  mnlformation  is  dac  lo  fowls  whilst  juDng  ml 
tbeir  sternums  on  the  sticks  on  which  they  roost 

Finally,  we  may  conclude  with  respect  to  the  various  In 
of  the  fowl,  that  the  main  bones  of  tho  wiug  have  jinila 
been  shorti>ui>d  iu  a  very  tdight  degree ;  that  they  hare  ovrtaiolf    ■ 
become  lighter  relatively  to  the  leg-bones  in  all  the  hn 
which  these  latter  bones  are  not  nnnaturally  short  oi 
cate  :  and  that  tho  crest  of  the  Bternum.  to  whieh  the  pecbl^     n 
muscles  are  attached,  has  invariably  become  less  ptvmiiiBdi 
the  whole  stonmm  boiug  also  extremely  liable  to  defan 
These  results  we  may  attribute  to  tho  iesseiied  nw  d 
wings. 

Correlation  of  Qrowlh. — I  will  here  snm  up  tie  £ 
which  I  have  collected  on  this  obscure,  but  imj>artanl,SI 
In  Cochin  and  Game  fowls  there  is  perhajw  some  r 
between  tho  colour  of  tho  plumage  and  the  darkscM  d 
egg-sliell.  Iu  Sultans  the  additional  sickle-fuatliers  itt^ 
tail  are  apparently  related  to  the  geuer^l  redundancy  of  B 
plumage,  as  shown  by  the  feathered  legs,  large  cTMt,  U 
board.  In  two  tailless  fowls  which  I  examined  the  oil-glui 
was  abortorl.  A  latge  crest  of  feathers,  as  Mr.  TegtitinMl 
has  remarked,  seems  always  accompanied  by  a  great  diirf- 
nution  iiT  almost  entire  abt<euco  of  the  comb.  A  large  h 
is  similarly  accompanied  by  diminished  or  absent  wattl*- 
These  latter  cases  apparently  come  under  tho  law  of  ccb" 
peiiBatiun  or  Imlancomeut  of  growth.  A  lurgo  benrd  heaoU 
the  lower  jaw  and  a  large  top-knot  c>n  tho  skull  oiton  p 
together.  'I'lie  comb  when  of  any  peculiar  sbapc>,  i 
Homed.  Sjitinish,  and  Hamburgh  fowls,  aSects  in  a 
spending  mjinner  the  underlying  skidl ;  and  we  hove  »«<ii 
how  wonderfully  this  is  the  case  with  Crested  fowls  ■ 
the  crest  is  largvly  developed.  With  the  protulwnnce  uf  tl* 
frontal  bones  the  shape  uf  the  internal  snrface  of  thu  im* 
u:id  of  tho  train  is  greatly  modified.  Tho  presence  of  «aw* 
inllueuceB  in  some  unknown  wuy  the  development  uf  ll 
ascending  bi*anchea  of  tho   promaxillary  Ixine,  and  of  tlw 
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a-  pTooceees  of  t]ie  nasal  l«nee;  aud  likewise  the  elmpe  of 
external  orifice  of  the  nostrils.  There  is  a  pluin  anti 
oas  correlation  between  a  crest  of  feathers  and  the  iui- 
bctly  oMified  condition  of  the  skidl.  Not  only  docs  this 
I  gi»od  with  nearly  "11  cresiod  fowls,  but  likewise  with 
bJ  dncks,  Biid  as  Br,  Giinther  informs  uio  with  tufted 
e  in  Germany. 

•stly,  the  feathers  composing  the  cr*«t  in  male  I'olish 
Is  resemble  hackles,  aud  differ  greatly  in  shape  from  those 
ho  cn«t  of  the  female.  The  neck,  wing-coverta,  and  loina 
:hfl  male  bird  arc  properly  covered  with  hackles,  and  it 
Jd  ajipcar  that  feathers  of  this  shape  have  spread  by 
elation  to  the  head  of  the  male.  This  little  fuct  iH  in- 
stiug ;  because,  though  both  eexes  of  some  wild  gallhia- 
is  birds  have  their  heads  similarly  ornamented,  yet  there 
Itra  a  difierenoe  in  the  size  and  ahape  of  feathers  forming 
r  oriwta.  Furthonnore,  there  is  in  Bome  cases,  as  in  the 
e  Gold  aud  in  the  mate  Amherst  pheasants  (P.  picttu  and 
tntiarf,  a  oloae  relation  in  colour,  as  well  as  in  structure, 
veeu  the  plnmes  on  the  head  and  on  the  loins.  It  would 
Tforo  appear  that  the  same  law  has  regulated  the  state  of 
feathers  on  the  head  and  body,  both  with  speciee  living 
nntiirnl  conditions,  and  with  birds  which  have  varied 
domestication. 
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DOCK— GOOSE- 


BUCKS,    SEVERAL    BKEEDS    OP— FEOGBEffi    ( 


GUINEA-FOWL,  CIANARY-BERD.  GOLD-PIRH.  HIVE-BEBS, 
SfLK-MOTHB,    sfecees   and    bbeehb   or — jinciicnti.v    tioKBmtJTB"- 


I  WILL.  HB  ill  provioiiB  cases,  firet  briefly  describe  tlui  chill 
domestic  breeds  of  the  duck; — 

Sbeed  1.   Comiaion  Duinalic  Dutk. — Varies  mnch  in  colour  IM 
in  proportions,  and  differs  in  instinct*  and  diMKi-i!;.  ■.  'i..     ■*" 
*ilii  duuk.    There  are  several  fiub-breeda:— (I)   rii.     ' 
great  size,  white,  with  pftIe-yellowl«sk  and  logs;  ai  i 

sack  lar^tely  dereloped.    (2)  The  RoBc-n,  of  great  m.  - , 

the  wild  duck,  with  green  or  mottled  beak;  dermal  ^.L^i.  —-i-^-- 
developed,  (il)  Tafled  Duck,  with  a  lar^  top-knot  of  fiui;  du^ 
fisithers,  supported  on  a  fleshy  niBAS.  with  the  sknll  porfonw 
bencHlh.  The  top-knot  in  a  duck  which  1  imported  from  Hollui 
was  two  and  fl  half  inches  in  diamelcr.  (4)  Labrsdor  (or  Cmwlitt 
or  Buenos  Ayres,  or  East  Indian);  plumage  entirely  bl»ck:  W 
broader,  relatively  to  its  length,  tlian  in  the  wild  dock;  e^ssli^lQ 
tinted  with  blsirJc.  This  sub-breed  perhsps  ou^-ht  to  be  rauW 
a  breed ;  it  includes  two  sub-TarietiL^,  one  as  large  as  the  ronisM 
domestic  Auck,  which  I  have  kept  alive,  and  the  other  smaller  <■ 
ofteji  capable  of  flight,'  I  prenmne  it  is  lliis  latter  Kub-vtnfl 
which  has  lieen  descrilied  in  France"  as  flying  well,  being  r»thK 
wild,  and  when  cooked  having  the  flavour  of  the  wild  duck ;  w*" 


'  Dr.  TorrJ,  id  ■  BolL  Sd.  fW" 
inisl.,'  loni.  vii.  1860,  p.  HI. 


'FoDllrv  Chr"Bi(:lB'(l85*),T 
p.  ei,  and  vol.  i.  p.  330. 
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b-variet;  is  poljgamoiis,  like  other  domesticated 
ike  the  wild  duck.  Tliese  block  I.ulirador  dHcka 
cose  is  given  by  Dr.  Turral  of  the  French  sub- 
og  jaujis  with  some  white  fealliers  od  tlie  bead  and 
an  ocbre- coloured  patch  on  the  breast. 
jk-bilM  Duck: — This  bird  present*  an  eitraordinarj 
» the  downward  curvatuni  of  the  beak.  The  bead  is 
Che  conuDon  colour  is  white,  but  some  are  coloured 
It  i»  an  ancient  breed,  having  been  noticed  in 
its  prolonged  domestication  by  almost  incessantly 
the  fowls  which  are  called  everlasting  layers.' 
1  Duck. — lieniarkaiile  from  its  small  size,  and  from 
My  loquacity  of  the  female.  Beak  short.  These 
whil«,  or  coloured  like  the  wild  duck, 
N^tn  Duck. — This  is  the  most  remarkable  of  all  th(.' 
)DiB  to  have  originated  in  the  Malayan  orchiiielago, 
its  body  entrenjcly  erect,  and  with  its  thin  neck 
iht  upwards.  Beak  rather  short.  Tail  upturned, 
18  feotliers.    Femur  and  metatarsus  elengnked. 

natnralista  admit  tliat  tho  scvcrul  breeds  are 
m  the  cx)miuon  wild  iluck  (Anas  hoKhaii) ;  most 
he  other  hand,  take  as  usual  a  very  different 
18  we  deny  that  domestication,  prolonged  during 
1  affect  even  snch  nnimportant  characters  aa 
ind  in  a  slight  dogroo  proportional  dituensionu 
sposition,  there  is  no  reason  whatever  to  dou1>t 
estic  duck  ia  deecendod  from  ihe  common  wild 
he  one  ditfers  from  tho  other  in  no  important 
fe  have  aome  historical  evidence  with  respect  to 
1  progress  of  the  domestication  of  the  duck.     It 

•  to  the  anuient  Egj'ptians,  to  the  Jews  of  tho 
it,  and  to  tho  Greeks  of  the  Homeric  period, 
sn  ooatories  ago  Columella'  and  Varro  speak  of 

■Ornllholflgy,'     by  '  Rby.    E.  S.    Dijon,  'OniBiii*iilal 

rbu    bleed   U    aliw  uui    DoiriMLic    Fob  1  try '    (1848).    ].. 

B,   In    173*.   in  his  117.     Mr.  B.   P.  Brent,  in  ■  Puultry 
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the  uticeBsity  uf  ketping  dncks  in  iit:tt«l  iiiclnsuivs  like 
wilil  fowl,  so  thnt  at  this  [>eri(«l  there  was  danger  of 
flying  away.  Miireuvi.T,  the  plan  nKxnuineink-J  by  Coli 
tt>  those  who  wiuL  to  incniase  their  etook  uf  ducko,  ni 
t<i  ouUect  the  eggs  of  the  wild  bird  and  to  plam  them 
a  hen,  shows,  as  Mr.  Dixon  remarks,  "  that  tho  doo 
not  at  this  tinii^  become  a  natnralizcd  and  pmlific  inn 
the  RomitQ  jwultry-yard."  The  origin  of  tho  domortv 
from  the  wild  ep^'cies  is  reoogniaod  in  nearly  every  bt 
of  Europe,  as  Aldrovandi  lung  ago  remarked,  by  th( 
imme  being  iip]>lieil  to  both,  nio  wild  dnuk  hsfl  i 
range  from  the  Himalayas  to  North  Americn,  It 
readily  with  the  domestic  bird,  and  the  cnisscd  oSispri 
perfeotly  fertile. 

Both  in  North  Amerieji  and  Europe  the  wild  dack  hi 
found  easy  to  tame  and  breed.  In  Sweden  tluH  expe 
was  carefully  tried  by  Tiburtiua ;  ho  sueuoeded  in  > 
wild  docks  for  three  generations,  l>nt,  though  the; 
tTuttt«d  like  comtuon  ducks,  they  did  not  vary  ere 
single  feather.  The  young  birds  suffered  from  being  ( 
to  Bwim  about  in  cold  water,*  as  is  known  to  be  tl 
though  the  fact  is  u  utrange  one,  with  the  young 
ct>mmon  domestie  duck.  An  accurate  and  wt-ll-knc 
server  in  England*  has  dtscribed  in  detail  hia  oftof  t 
and  successful  experiments  In  domesticating  tho  wil 
Young  birds  are  eaeily  reared  from  egga  hatched  i 
bantam ;  but  to  succeed  it  is  indispeu>able  not  to  pi 
eggs  of  both  the  wild  and  tame  duck  under  tho 
fur  in  this  case  "  tho  young  wild  ducks  die  off,  lenvii 
muro  hardy  brethren  in  undisturbed  possession  of 
mother's  care.     The  difference  of  habit  at  the  onset 


Diion,  ■OiBBmenUl  Poultrf,"  p.  11 
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ivly-hatcLed  ducklings  almost  entails  such  a  tvbuH  ty  a 
tainty."  Tho  wild  iliicklings  wore  from  tlie  first  quitv* 
ae  lowarde  those  who  took  curu  of  them  as  long  as  they 
re  tli«  »tmo  clothes,  anil  likewise  to  the  dogH  and  cats  of 
I  hoiiee.  Thoy  woatd  even  enaj)  with  their  bcaka  at  tho 
js.  and  drive  them  awnj-  from  any  Ki>ot  which  they  covetwl. 
:t  they  were  luuch  alarmed  at  strange  men  and  dogs, 
ffi-tvntly  from  whut  occurred  in  Swedeu,  Mr.  Hewirt  ftmnd 
U  his  yiiuiig  liirdti  always  changed  and  doteriorato<l  in 
tractcT  in  the  coiiree  of  two  or  thnje  generations ;  not- 
thfitanding  that  great  care  was  taken  to  prevent  their 
i«)ug  with  tame  Juuka.  After  the  third  generation  his 
nls  l<ist  the  elegant  oarriagu  uf  the  wild  spode«,  and  began 
a(X|nire  the  gait  of  the  oiraraon  duok.  They  incronsed  iu 
le  in  tach  gpiieration,  mid  their  legs  became  less  fine.  The 
liiw  collar  roiiii<t  t.hi-  u";k  •}{  the  mallard  became  broader 
wl  less  ivgiiiiir.  Jiiid  hoiu.  uI'  the  longer  primary  wing-feathers 
CRnie  uiore  i-r  htm  while.  When  this  oc'curn-'d,  Mr.  Hewitt 
•troyed  noarly  thu  whole  of  his  stock  and  procured  freah 
;g»  from  wild  n<flt« .  so  that  he  never  bred  the  same  family 
r  ntore  than  five  or  six  gonorations.  His  birds  continued 
I  pair  togL'ther.  and  never  became  polygamous  like  the 
auinnn  domestic  dnck.  I  have  given  those  details,  because 
D  other  oasev  as  fur  as  I  know,  has  lieou  so  carefully  re- 
iftdod  by  a  comjiotent  observer  of  the  progress  of  change 
s  wild  birds  reared  for  Boveral  generations  in  a  domeetie 
MDdition. 

Pnim  these  considerations  there  can  hardly  lie  a  doubt  that 
th>  nild  duck  is  tho  iiarent  of  the  common  doniestic  kind ; 
HOT  need  we  look  to  other  si)ecies  for  the  parentage  of  tho 
Bun  distinct  breeds,  namely,  I'eugnin,  Call.  Huok-billed, 
TttlVd,  and  Labrador  ducks.  I  will  not  repeat  the  argtunonts 
■iHil  iu  the  previous  chapters  on  the  improbability  of  man 
'  '  iKi;  in  ancient  timea  domesticated  several  species  since 
run  unknown  or  extinct,  though  ducks  are  not  readily 
niiinatod  in  the  wild  state; — on  some  of  the  supposed 
-•iFiit-«pe(i<«  having  had  abnormal  characters  in  oouiparison 
fith  all  tho  other  sjiecice  of  the  genus,  as  with  Hook-hilliil 
Id  IVngniu  ducks ;— on  all  tlie  breeds,  as  far  as  is  knon-n 
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being  fertile  tog«dier;" — mi  all  the  bneda  bftving  tlw  him 
geneckl  dkfKMitioB.  iBtttnct.  Ac  Bat  one  bet  Imiing  ta 
this  qnestian  nwT  be  notioed :  in  tbe  gre«t  duck  &in<lj',  oM 
■pedea  alcme.  naindT,  the  male  of  A.  hatdiat,  lau  iti  liiir 
middle  tail-featben  cnrled  upwardly ;  aovr  in  eray  m 
of  tlie  aboTe-Daned  domoetiG  breeds  Ifaeee  (mrlrd  fMlba 
exiBt,  and  on  the  soppontioD  that  they  are  dmwndpd  &« 
distinct  spedea,  we  most  aseoBio  that  man  formniT  til 
ttpon  Bpedee  all  of  whioh  had  this  now  nniqni.'  cJuraclc 
Uoraorer,  enb  Tarieti<»  of  each  breed  are  colunivil  almot 
exactly  like  tbe  wild  duck,  as  I  have  Been  widi  t)a 
largest  and  emalleflt  breeds,  namely  Eoaens  and  Call  <incl:^ 
and,  as  Mr.  Breot  states,"  is  the  case  with  Uiuk  IhIW 
ducks.  lliiB  gentleman,  as  he  informs  me.  croisi.-d  a  wbiti 
Aylesbury  drake  and  a  black  Labrador  duck,  and  some  dl 
the  ducklings  as  they  grew  up  assumed  the  plumage  of  tlia 
wild  duck. 

With  respect  to  Peagoina,  I  have  not  seen  many  spwime* 
and  none  were  coloured  precisely  like  the  nnld  duck :  hul  Sr 
James  Brooke  sent  me  three  skins  from  Loinbok  and  Bali, 
the  Ualayan  archipelago ;  the  two  feiDnles  were  paler  u 
more  nifous  than  the  wild  duck,  and  the  drake  diiTcn4  b 
having  the  whole  under  and  upper  surface  (excepting  ih 
neck,  tail-coverts,  tail,  and  wings) ail ver-grey,  fiutilvpencilU 
with  dark  lines,  cUieely  like  certain  parts  of  the  plumage  rf 
the  wild  mallard.  But  I  foaod  this  drake  to  he  idcntiott  ti 
every  feather  with  a  variety  of  the  commnn  Tin-ed  pTOLitieJ 
from  a  farm-yard  in  Kent,  and  1  have  occasionallv  ftai-wiwR 
seen  similHt  specimens.  The  oocurreuoe  of  a  duck  bred  imJ* 
so  peculiar  a  climate  as  that  of  the  Malayan  urckiiMfilgii 
whore  the  wild  species  does  not  exist,  witli  exactly  tho  iSM 


'  I  hAVf  met  with  acVFrnl  ttiit«- 
aU  on  the  fertilitj'  of  the  tetenl 
\ea  croBwd.  Mr,  y«rrf11 
twared  me  Ibnt  Call  aii'l  common 
ilucks  o™  ptrfwlly  frrtile  togolhT. 
I  vroHeJ  Huiik-bilk"!  and  cumiuun 
ilucti.  Bud   «  Pedenin  aaJ  Ijtl.raJur, 

Isrtili),  though  tkej  v/tn   not    bred 


not     fiiUj 

Penguini  i 

cmmvil   with    Pmgiiiai.   Mil  n^ 

r|ti«Dtlj  l>n<ij  bf  DH  iHfrr  n  uil  M 

were  Kitnunclj  fcTtilc. 

"  '  I'Dultrj  Ohronlelt,'  IBM,  «* 

iil-li.  S13. 


■11  tlto  breeds  liBviBg  cndbi 
lr-r«iictica  in  eaelt  fened 
mag»  iho  wild  dack,  iR  Mqr 
1  tbt  hnedm  MiK  itaoatiei  fi 

grflW  friiMMiLa«*MMl«wrtieo<  th» 

I  lvwd&     Tbe  <n»  -nrj  m  emitmr-,  t^tm  tna^tam  docfa 

~  ^  aBdotkBB nito  vMe  e^^    nttsnwbcfa 

.  IwiAi^.    A  sood  otencr  Mmnd  Be 

*  |«ar  U*  dMbfl<  tUi  fencd  kid  atme^  pofeetl;  «Mta 

Aaotlwr  cvriooB  cmb  ikows  what  snimlH'  wiilia—  cobs- 

■AeBWand  we  ndtoital;  Mr.BuBell*  ntoteslfcat  he  had 

■MB  dock  wfaicli  alvaj*  bil  «gg«  «ilk  the  jvlk  of  a  dark* 

pMlav  like  BHlkd  fdac:  nd  the  Tooag  dacfa.  hiftAed  frcn 

(.UdtiMMBw  kinilflf  ces^aoUiattho  Imed  had  tote 

Uled  dack  i>  hi^  nHaitaUs  (ne  fig.  oT  skmll, 

Xa  89);  and  its  JPKalar  teak  hw  ten  iahtriled  al 

the  yiwr  1676.    Tfaia  Aactnre  is  endeatlf  aaakgoaa 

jted  in  tteBapdoUM  carrier  fofaom.    Mr.  Bmrt" 

_, 1  Oook-litUed  lucka  am  cmaed  with  comob  dnria, 

Toanic  otm  aie  pcodnoed  vith  the  nppa  nandiUe  dioctar 
I  i*e  lov«r.  wfakih  Do«  nnteqaesttr  eaBsea  the  death  of  the 
I  "  Willi  dncka  a  toR  of  ftalfaen  on  tte  bead  h  I7  no  laTwt  a 
■  immiww;  naniflj.  in  the  Trae-tofbed  teeed.  the  Owdt-hiUed, 
I'ommon  fann-jard  fciod,  and  in  a  dnek  hanng  no  other  pscit> 
n;  vfitch  WM  ECDt  to  me  from  the  Halajan  apehipplaijo.  The 
ft  bi  onlf  «o  far  iiit«r«8tine  as  it  aflecte  the  tku\i.  wliicb  is  thna 
■bghllj  more  glolnUar,  and  is  perfbmt«d  by  nnmrrotn 
Call  docks  are  remarkable  from  tbeir  extnunlinarr 
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locpjacHjr :  the  drake  only  hJMee  like  common  dr«k(s;  wn 
wlien  paired  niih  the  commoii  duck,  he  tranfuuiU  to  hi 
o&priQg;  a  strong  qnat-kio^  tendency.    This  loqaaciti'  e 
first  a  sarpriKing  character  to  have  befia  acqnired  ui 
cation.    Bnt  the  voice  varies  in  the  different  )>reedBi 
Bays  that  Hook-billed  di)cks  are  very  loqua«ions,  ami 
-utter  a  "dull,  lend,  and  monotonous  CT7,  easily  dk  " 
an  experienced  ear."    As  Oie  loquacity  of  the  Call  ^_ 
aerriceable,  these  birds  t«ing  osed  in  decojii,  this  quality 
been  increased  by  Belection.    Fot  ioRtaaoo,  Colonel  Hawl 
ynni^  wild  dncks  c&nuot  be  got  far  a  decoy, "  by  w»y  of] 
ttlai  tame  birds  which  are  the  most  claworouB,  even  if  ' 
shontd  not  he  like  that  of  wild  onta.""    It  has  been 
asHeried  that  Call  dncks  hatch  their  ^gs  in  l^ss  thne  t) 
dncks.'^ 

The  Pengnin  dack  is  the  most  renmrkablc  of  all  the  breeds;  It* 
thin  neck  and  body  are  carried  erect ;  the  wings  arc  small :  the  td 
is  upturned;  and  the  thigh-bones  and  metatarsi  are  considenl^ 
len^hened  in  proportion  with  the  same  bones  in  the  wild  ita. 
In  ftve  specimens  examined  by  me  there  were  only  eightevn  fit 
feathers  instead  of  twenty  ns  in  the  wild  duck;  but  I  have  >l« 
foand  only  eighteen  and  nineteen  tail-feathers  in  two  Labrnhr 
dncks.  On  the  middle  toe.  in  three  specimens,  there  were  tvenl^ 
seven  or  twenty-eight  Bcntellie,  whereas  in  two  wild  d  ucks  tliew  vm 
thirty-one  and  thirty-two.  The  Penguin  when  crossed  tnniaiili 
with  much  power  its  peculiar  form  of  body  and  gait  to  itsuflb|miic; 
this  was  manifest  with  some  hybrids  raised  iu  the  "    '   '  ' 

Gardens  between  one  of  these  birds  and  the  Egypli „.   . 

{Atifr  aiiyi-tianiity,  and  likewise  with  some  mungrcls  bIuA  I 
raised  between  the  Penguin  and  Labrador  duck.  1  am  not  mwk 
surprised  that  some  wrilers  shonid  maintain  thai  this  brved  Did 
be  descended  &om  an  unknown  and  distinct  species ;  hut  fron  U*  , 
reasons  already  assigned,  it  seeras  to  me  far  more  probable  Uul  it ' 
is  tlie  descendant,  much  modi&tid  by  domestication  nndiit  n  ' 
unnatural  climate,  of  A«aa  IxiKh-*. 

Oiteii-giatl  Vhumr.tat  — The  skulls  of  the  several  breeds 
from  each  other  and  from  the  skull  of  the  wild  duck  in  very  littli 
except  in  the  proportional  length  and  curvature  of  the  prEouui^ 
luiuK.  These  latter  banes  in  the  Call  duck  are  short,  and  ft  !■■ 
drawn  from  their  extremities  to  the  summit  of  the  skull  is  DMiif 
straight,  instead  of  being  concave  as  in  the  common  dnuk;  wlW 


"  'P«ollry   Chnnicla,'    vnL      iii.  "  'CottH^  Oardrnn-.'  Aid"* 

lS55,p.3I2.  With  rHpectloRuDeos,  1881. 

*v  dilto,  vol.  i.,  18.S1,  p.  1ST.  ■'Th<sehrbriiUliJtvi>bMi<lr<nW 
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Uiina  in  bU  ■  Omauitntal   Poaltry,*  lior.ilc  StuicUm.' 
11.125. 
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cull  resembles  that  of  e,  smail  goose.  In  the  Hook-billed  duefc 
),  tlio^  Banie  boueR  a/<  weil  as  the  lower  juw  curre  dovm- 
1  »  most  remarknljlo  manner,  as  represented.  In  the 
r  duck  the  premaxilltirieK  arc  ratliei  broader  thui  in  the 
I  dack :  and  in  two  sknlle  of  this  breed  the  vertical  ridges  on 
\  side  of  the  siipra-occipital  bone  are  very  prominent  In  the 
Koiii  the  premasillBries  are  relatiTelj  shorter  than  in  the  wild 
K;  and  the  inferior  points  of  the  paramtiBtoide  more  prominent. 
^^  Dutch  tufted  duck,  the  ekntl  under  the  enormous  tnft  was 
itly  more  globular  and  was  perforated  by  two  lai^e  apertures; 
lia  skull  the  lat^hrymal  bonen  were  produced  much  further 
.rwards,  eo  as  to  have  a  different  shape  and  nearly  to  tonoh  the 
L  lat.  processes  of  the  frontal  Ixtues.  thus  almost  completing  the 
m  orbit  of  the  eje.    As  the  qiiiuirate  uud  pteryj^id  bouee  are  of 


li  complex  shape  and  eland  in  relation  with  eo  many  other 
"!,  I  carefully  compared  them  in  all  the  principal  breeds ;  but 

^^iting  in  size  they  preseuted  no  ilif&reuce. 

^Vtrltira!  arid  Kihs. — In  one  skeleton  of  tlie  Labrador  dock  there 
le  the  usual  fifteen  cervical  vertebrie  and  the  nsnal  nine  dorsal 
Itsbna  bearing  ribs;  in  the  other  skeleton  there  were  fifteen 
■  al  and  ten  doTRal  velebrw  with  ribs ;  nor,  as  far  as  could  Iw 

._  1,  wus  this  owing  merely  to  a  rib  having  lieen  developed  on 

I  firet  iumbar  verlohra ;  for  in  both  skeletons  the  lumbar 
tebm  agreed  perfectly  in  number,  shape,  and  size  with  those  of 

t  wild  duck.    In  two  skeletons  of  the  Call  duck  there  wore 
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Bfleen  cervical  and  nine  dorsal  vertebrae ;  in  a  third  ^cletoa  m 
ribe  were  attached  to  tbe  so-called  fift^nth  cervical  verUl  . 
making  ten  piura  of  ribs:  but  theeo  t«n  ribs  do  not  comspoiLtci 
arige  from  the  same  vertebra,  with  the  ten  in  the  above-nKr"**^™ 
Labrador  duck.  In  the  Call  dnck,  which  had  small  rilM  al 
to  the  lifteeutb  cervical  vertebra,  the  tueroal  apinee  of  the  thi 
and  fonrt«enth  (cervical)  and  of  the  euveiiteenth  (doraal)  w 
corresponded  with  tbe  apines  on  the  fourteenth,  fiflcenlh,J 
eighteenth  vertebra  of  the  wild  dnck :  so  that  each  of  d 
vertebrte  had  acquired  a  etmctore  proper  to  one  posl«r'or  !»■ 
position.  In  the  eighth  eonr 
vertebra  of  this  samo  Call  4  _ 
(Gg.  40.  B}.  tbe  two  brsncheBortb 
hsmal  spine  stand  mnch  ckai 
together  than  in  the  wild  dwk 
(A),  and  the  descending  h 
processes  are  mnch  Ghatteoal 
In  the  Penguin  daok  tbe  ne^ 
from  its  thinneas  and  eredsa 
falsely  appears  {as  aecertuned  f 
measurement)  to  bu  much  civ 
gated,  bat  tbe  cervical  and  doll 
'  vertebm  ptt«ent  no  diSefm™; 
the  poi^rior  dorsal  xerteii^ 
however,  are  more  compleldf 
anch;losed  tu  the  pelvis  thanV 
the  wild  dnck.  The  AjlaiOT 
^^  dack  has  fifteen  cervical  and  !• 

•!  ™'?™;'J,'!f  ™^  dorsal   vertebne  ftiraiaht>d  tift 

■-■    B.  a^ttk  ribs,  but  the   sAmo  namher  rf 

S^TS^m'^USS^USSS  lumbar,  sacral,  and  caudal  TtW- 
wild  bock.  *te<n«iHnii7.   P.  Tntftk   bm,  aa  far  as  could  l>o  triu«L« 
mrui    muMa  .f  IjttAiaj  PHk,   jn  ibe  wild  dnck.     The  OCTvial  , 
.K»4  uimoir.  vertebra  in  this  same  duck  (f(. 

411,  D)  irere  mnch  broader  and  thicker  rotalivcty  to  their  length  tU 
in  the  aild  lO :  to  mnch  so.  that  I  have  thought  it  worth  wbilaK 

fve  a  sketch  of  the  twelfth  cervical  vertebra  in  these  two  hiA 
rom  the  foregoing  statementH  we  see  that  the  fiftc«nth  oetnd 
xertebra  oceastinnally  becomes  modified  into  a  dorsal  vert4Aia.  oi 
when  this  occnre  all  the  adjoining  vertebrs  are  modiBcd.  W«il0 
nee  that  an  additional  dorsal  vertebra  bearing  a  rib  is  oeetsoaiSi 
developed,  the  number  of  the  cervical  and  lumbar  wrtAw 
apparentlj-  remaining  the  same  as  osnal. 

I  examined  the  bonj  enlargement  of  the  trachea  in  the  nittej' 
the  Penguin,  Call,  H^xik-billed.  Labrador,  and  Aylwbury  U 
and  in  all  it  was  iiknlical  in  shape. 

The  pr^rii  is  remarkably  nniform;  but  in  the  skeleton  of  ft" 
HooJc-bttled  duck  tbe  anterior  part  h  much  bowed  inwards ;  In  >l<  I 
Aylesbnrr  and  mwm  otbtr  breeds  tbe  ischiadic  foram«n  is  I*  J 
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In  thcBO  domeBticated  birds,  the  considerably  lessened  weigfatif 
the  boneB  of  the  wing  (i.  e.  on  an  aTemge,  twentj-five  per  oral  ol 
their  proper  proportional  weight),  as  well  as  their  sUghtlj  less — ' 
length,  relatively  to  the  leg-bones,  might  follow,  not  frcm 
actual  decrenae  in  the  wing-bones,  but  from  the  iunvatwd  wi 
and  length  of  the  bones  of  the  lege.*    The  first  of  the  two  tsfih- 
tlio  next  page  shows  that  the  leg-bones  relativelj'  to  the  we^< 
the  entire  ekeleton  have  really  iucreased  in  weight ;  bot  the  KM 
table  shows  that  according  to  the  same  standard  the  wiug-lMBl 
hare  also  really  decreased  in  weight;  bo  that  the  relatin;  "" 
proportion  shown  in  the  foregoing  tables  between  the  wing  and 
tx>nes,  in  comparison  with  those  of  the  wild  duck,  is  parti;  diuM 
the  inoreaee  in  weight  and  length  of  the  leg-bones,  and  putijta 
the  decrease  in  weight  and  length  of  tbe  wing-bones. 

With  respect  to  the  two  following  tables,  I  may  first  stAle  tlul  1 
tested  them  by  taking  another  skeleton  of  a  wild  duck  and  uf  t 
common  domestic  duck,  and  by  comparing  the  weight  nf  ill  tt» 
bones  of  the  log  with  all  those  of  the  wings,  and  the  retmlt  tnsttl 
same.  In  the  first  of  these  tables  we  see  that  the  leg-IioncB  is  mA 
case  have  increased  in  actual  weight.  It  might  have  1«en  ci^wkl 
that,  with  the  increaKed  or  decrensed  weight  of  the  entire  steMi^ 
the  leg-bonea  would  have  become  proportionally  heavior  or  li^OK 
bnt  their  greater  weight  in  all  the  breeds  relatively  to  tlw  otttf 
bones  can  be  accounted  for  only  by  these  domestic  birds  h*'^ 
used  their  legs  in  walking  and  standing  much  more  than  thp«« 
for  they  never  fly,  and  the  more  artificial  breeds  rarely  swim.  !>■ 
the  second  table  we  see,  with  the  ejtoeption  of  one  wise,  •  p'*'' 
reduction  in  the  wi'ight  of  the  bones  of  the  wing,  and  this  no  dM* 
has  resulted  from  Ihoir  lessened  use.     The  one  oiceptioaAl  cW 
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namely,  in  one  of  the  Call  ilackR,  is  in  tnith  no  exception,  for  this 

biid  wiw  wiustanlly  in  the  hnbit  of  flying  about ;  ana  I  have  Beeiw    rw>. 

itd»j  ttfler  day  rise  from  my  erounda,  and  fly  for  a  long  time  in''»*JC% 

dnlai  ot  more  than  a  mile  in  iliameter.     In  this  Call  dnck  there  ia 

Dot  on];  no  dLVreoEe,  but  au  actual  incmwe  in  the  weight  of  the 

vine-hunM  relaliTely  to  those  of  the  \rild-dnck  ;  and  this  probably 

It  nimeqiicRt  on  the  remarkable  lightness  and  thinness  of  all  the 

Inan  of  the  skeleton. 

iwtly,  I  weighed  the  fnrcnlum,  coracoida,  and  eaipula  of  a  wild 
dnok  and  of  a  eommon  domcelic  dnck,  and  I  found  thnit  their 
vichi.  niatjvety  to  that  of  the  whole  skeleton,  was  as  one  hundred 
In  i)i>'  fiirnier  to  eighty-nine  in  the  latter;  this  shows  that  these 
Ions  ::i  ilie  domestic  dnck  have  been  reduced  eleven  per  cent,  of 
tlitu  iliii  pr(']iortionHl  wci([ht.  The  prominence  of  the  crest  of  the 
tt'7Tiutn.  Telalively  to  its  length,  ie  also  much  reduced  in  all  the 
*>ni.-.nr  lireidfl.  Those  changes  have  evidently  been  caoBod  by 
lii'  k--i-.iH.d  two  of  the  wings. 

It  ift  well  known  that  several  birds,  belonging  to  difieroQt 
(Wits,  and  inhaliiting  oeeanic  iBlanda.  have  their  wings 
Srwtly  rednoed  in  size  and  arc  incapiible  of  flight.  I  mg- 
S<«ied  in  my  *  Origin  of  Bpeciea*  that,  aa  thceo  biids  aru  not 
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persecuted  by  any  enemies,  the  rednctioii  of  their  wiiigi  bii 
probubly  been  caused  by  gradual  disuse.  Hence,  during  tk 
earlier  stagee  of  the  process  of  reductiim,  such  birds  «miU 
probably  have  resembled  our  domesticated  ducks  ii 
of  their  organs  of  flight.  This  is  the  case  with  the  wtUf 
hen  (Oallinala  netioltt)  of  Tristan  d'Acunha,  which 
flutter  a  little,  but  obviouBly  naea  its  legs,  and  not  He  viopt 
as  a  mode  of  escape."  Now  Mr.  Sclater"  finds  in  this  birf 
that  the  wings,  st«muni,  and  coracnidg  are  »11  r«ductd  in 
length,  and  the  crest  of  the  sternum  in  depth,  in  eoiiiinrim 
with  the  same  bones  iu  the  European  water-hen  (G.  eklarvfti), 
On  the  other  hand,  the  thigh-bones  and  pelvis  are  inciuicl 
in  length,  the  former  by  four  tines,  relatively  to  the 
bones  in  the  common  water-hen.  Hence  in  the  skeleton  tt 
this  natural  species  nearly  the  same  changes  have  occtuM 
only  carried  a  little  further,  as  with  our  domeatic  dacka.  iid 
in  this  latter  case  I  presume  no  one  will  dispute  that  duj 
have  resulted  from  the  leesened  use  of  the  wings  and  the  in- 
creased use  of  the  legs. 

The  Goose, 

This  bird  deserves  some  notice,  as  hardly  any  other  ancicnti.' 
domesticated  bird  or  quadruped  has  varied  so  little.  Tbl 
geeee  were  anciently  domesticated  we  know  from  OErtua 
verses  in  Homer ;  and  &om  these  birds  having  been  kept 
(388  D.C.J  in  the  Capitol  at  Eome  as  sacred  to  Juno,  wliiii 
sacrodness  implies  great  antiquity,^"  That  the  goose  I* 
varied  in  some  degree,  we  may  infer  from  natural: 
being  unanimous  with  respect  to  its  wild  partnt-lbm; 
though  the  diiSculty  is  chiefly  due  to  the  exietencQ  of  "" 
or  four  closely  allied  wild  European  spocies."' 
majority  of  capable  judges  are  convinced  ihat  our 
descended  from   the  wild  Grey-leg   goose  {A.  /ent); 


2Q1, 


'  fro 


Ztiolog.  Sue.,'  1881,  p. 


'Cfj-liin,'  by  Sir  J.  E.  Toonint, 
1859,  »ol.  i.  p.  485 ;  slao  J.  CwwfuH 
OD  th«  'Relation  o(  Domett.  Aaiainls 
to  Cirili»itioD,'  re>.l  U-fore  Brit. 
Alloc,  1860.    3m  alaa  'OruamiDtol 


Ponltrj:,'  by  Rer.  E.  8,  Diion.lM  I 
p.  133.  The  gwue  Rpind  W  itti 
Egj-plian  monamimU  smkii  I*  ' 
lieeo  the  Red  goOK  of  tgypL 

"  Mncpllirriyi  'BntukJ 
vol,  U.  p,  5B3. 
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wliioh  can  easily  bo  tAnied.'^  This  species,  when 
Hth  tlie  demieatio  giwe.',  produfed  in  the  Zoological 
B  I  was  aesared  in  1849.  perfectly  fcrtilo  ofl'spring." 
8  olieervcd  that  the  lower  piirt  of  the  trocheii  of 
■tic  gooee  is  sometimes  flattcnod,  and  that  a  ring  of 
era  sometimes  stUTounds  the  base  of  the  Leah. 
ktracteiB  seem  ut  first  sight  g<'od  indicationa  of  a 
kncime  former  period  with  tho  white-fronted  goose 
piMMJ ;  but  the  white  ring  is  variable  iu  this  latter 
Dd  we  must  not  overlook  tho  law  of  analogous  varia- 
t  ia,  of  one  Hpcoies  aasuining  some  of  the  ohuiootoTB 

bgoose  has  proved  so  little  llexible  in  its  organieation 
Ig-ootttinued  domestication,  the  amount  of  variation 
te  undergone  may  be  worth  giving.  It  has  inL'reasod 
I  proiluctivenesfl  ;^*  and  varies  from  white  to  a 
Several  observers^"  have  stated  that  tho 
I  more  Ereqiiently  white  than  the  giwsc.  and  that 
lit  Almost  invariably  becomes  white;  but  this  is  not 
|yritli  the  parent-form,  the  A.  fertu.  Here,  again,  the 
ulogous  variation  may  have  come  into  play,  as  tho 
low-white  male  of  tho  b'ock  gooKe  (Bemicla  aniarciiea) 
iR  the  Kcji'shoi'e  by  his  dusky  partner  is  a  sight 
a  to  those  who  have  traverse.1  the  sounds  of  Tierra 
P  and  the  Falkland  Islands.  Some  geese  have  top- 
I  the  skull  beneath,  as  before  stated,  is  perforated. 
i  baa  lately  been  formed  with  the  feathers  reversed 
[  of  the  head  and  neck.''  The  beak  varies  a  little 
i  is  of  a  yellower  tint  than  in  the  wild  species ;  but 


the  Willi  guDia  liiyi  froin  Arc  to  eight 
siiKs,  whivh  <>  >  much  fewer  namber 
tJiRQ  that  Inid  bj  onr  domatic  gooH. 

■■  The  Ret.  L.  JiDjtu  Kenis  fint 
td  havu  mule  thin  (ib>erTitlua  in  hn 
'  Ilritlih  JlniniBla.'  See  aiw  Ynrrell, 
and  Uiion  in  his 'OnumenUl  Puul- 
Irr '  {p.  139),  uid  ■  asniuBBrV  Chnmi- 
cle.-  18i7,  p.  «5. 

"  Ur.  Bsrtlet  uhibited  the  had 
asd  n«k  of  ■  l>inl  thua  charactarixd 
befure  (he  Zoological  Soc.,  Keb.  1860, 
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its  colour  and  that  of  the  legs  aro  both  ulightly  vamUfc" 
This  latter  fuct  ileaerveB  att«ntioii,  heoansc  the  colour  of  tin 
logs  and  boak  is  highly  eorviwalilo  in  (lidcriiuinatiDg  tii 
Boveral  closely  allieil  wild  forius."  At  our  Shows  two  hiwk 
are  eshibitcl ;  viz.  the  Eniliden  and  TotJouBe ;  tmt  "  _ 
differ  in  nothing  except  colour.^"  Itecently  a  ftmitller  tai 
singular  variety  has  Iwen  imported  from  !iM>l>ast<*pol,*' 
the  scapular  feathers  (as  I  hear  from  Mr.  Tepetmeier, 
sent  me  specimens)  greatly  elongated,  curled,  nai 
spirally  twisted.  The  margins  of  these  featliers  are  rendanl 
pliiinose  hy  the  divergenoe  of  the  barbs  and  Imrbiiles,  eu  that 
they  resemble  in  some  degree  those  on  the  Itacic  of  tht>  Ulfi 
Australian  swan.  These  feathers  are  likewise  T«iaaikiyi 
from  the  central  shaft,  which  is  excessively  thin  and  ttu^ 
parent,  being  split  into  fine  filaments,  which,  after  running S* 
a  space  free,  sometimes  coalesce  again.  Itisaci  ' 
these  filaments  are  regularly  clothed  on  each  gido  with  £9 
down  or  barbulea,  precisely  like  those  on  the  proper  Imrfattf 
the  feather.  This  structure  of  the  feathers  is  tranunittvJ  t* 
half-bred  birds.  In  Oallnt  mnnerafii  the  {.larba  and  barbnlri 
blend  together,  and  form  thin  homy  p!at<.'s  of  the  same 
with  the  shaft ;  in  this  variety  of  the  goose,  the  shaft  lUwhl 
into  filamonts  which  acquire  liarbulea,  and  liius  rceemblsMI 
barlis. 

Although  the  domestic  goose  certainly  diflere 
from  any  known  wild  species,  yet  the  amount  of  variiticB 
which  it  has  undergone,  as  compared  with  that  of 
domesticated  animals,  is  singularly  small.  This  fact  cu  kl 
partially  accounted  for  by  selection  not  having  come  largc^ 
into  play.  Birds  of  all  kinds  which  present  many  dirtiB* 
races  are  valued  as  pets  or  ornaments ;  no  one  makes  a  psl" 
the  goose  ;  the  name,  indeed,  in  more  languages  than  0%: 
a  term  of  reproach.  The  goose  is  valued  for  its  site  •• 
flavour,  for  the  whiteness  of  its  feathers  which  adds  to  tb« 

"  W.  ThnmpMin.  '^'"tnral  Hiat.  of  anil    Mhk-  of  N»l.  HisL,' 

IreUnd,'  1851,  toI.  ill  p.  .11.    The  vol  iii.  1859  p.  132. 
Bev.  E.  S.  DiiDO  giivt?  loe  Knae  infor-  •■  •  I'oultry  ChmiJele,' i 

natloD  an  the  Tarring  colour  of  tfau  p.  498;  vol.  HI  p.  SIO. 
bcik  sod  Itp.  '*  -ThB  OntUga  Oirds 

~  "      -.  Strickland,  in  'AmiiJa  4th,  tSSO,  p.  3*8, 


1 


^ 


tdrd  Car  its  prolifioMM  and  tuaeoHL  In  all  tiwM 
~  e  gooM  di^ra  from  the  wild  pumt-^oru ;  and  tbM» 
r.pimt*  whicfa  lmv«  beat  wkcted.  Knn  i 
I  Bonui  gnonuuidB  valaed  tbe  lirer  of  tlie  dUlt 
1  Pierre  Bdoa**  m  1555  apnlx  (^  two  Tvrietiea, 
4tioh  WM  larger,  noiv  feenod,  and  of  a  better  oolonr 
ftOtlMF ;  and  bo  wqiwriy  states  that  good  naaagen 
V  to  the  ooloor  of  tbeir  goalmga.  so  that  tber  mi^t 
"  It  to  preserve  sad  street  for  brwding. 

Thb  Pucocc 

mother  binl  whi«b  has  hardly  varied  under  domesti- 
[4Moapt  in  Kiiu«tiiiiies  tcdng  white  or  piebald.  Ur. 
I  carefttlly  ooiii|iami,  as  be  infortns  me.  skins  of 
■  Indian  and  domestic  l>)rd,  and  ther  were  identical 
ff  respect,  except  that  tbe  plumage  uf  the  latter  was 
I  mtbor  thicker.  Whether  our  birds  are  desoeoded 
itmu  introJooed  into  Europe  in  tbe  time  of  Alexander, 
fe  been  snheeqnentlr  imported,  ia  donbtfoL  They  do 
led  very  freely  with  ns,  aod  are  seldom  kept  in  large 
pi, — circumslanoM  which  wonld  greatly  interfere  with 
^tial  selection  and  furmatioo  of  new  breeds. 
ft  is  one  strange  fact  with  respeot  to  the  peacock, 
f,  the  oocasional  appearance  in  England  of  the 
■ed"  or   "  blftck-ehoiildered "    kinil.     This  furm    has 

^  named  on  the  high  anlfaority  of  Mr.  Sclater  as  a 
■dea.  viz,  Pano  niyrt^NHU,  which  he  believes  will 
rbe  found  wild  in  some  cunntrr,  but  not  in  India. 
is  oertainly  unknown.  The  males  of  thi'M*  japaiiued 
WlfBT  ooafipicMouHly  I'roiu  the  oomiuon  peacock  in  tlie 
hot  their  aeoondary  wing- feathers,  scapnUni,  u-ing- 
k  and  thighs,  and  arc  T  think  more  beantiful ;  they 
per  smaller  than  the  common  sort,  and  aru  always 
fflf  them  in  their  battles,  as  1  hear  from  the  Hon. 
if  Canning.  The  females  are  much  ])aler  coloured  tlian 
■f  the   common    kind.     Both   soxea,  as    Mr.  Canning 

■M.dclaKalondnOiKaat,'       bfing  pnirmd  be  xHr    Ilmiiiiu.  iw 
pfao,  tS&&.    p.  I5«.     With       bid.  UcoBtuj  SL-ililiin,  ■  Hist.  Xm. 

to  t)w    llTCn    uf    wllitH     gCCK  G>-D..'  IDDI.  Hi.  p.  U. 
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informs  me,  are  whito  when  thoy  loavo  the  0)^,  and  fl 
from  the  youngof  the  white  Tariety  oiUyin  bitTingJ 
jiiukisfa  tinge  on  their  wtngn.  Thetw  japaiineJ  Inra 
appearing  siiddetily  in  flocks  of  the  common  kind,  prof 
their  kind  quite  truly.  Although  they  do  not  re* 
the  liyhriils  which  have  been  raised  between  P.  crHtuJu 
TNti/itiu.nevertheluBa  they  are  in  some  respects  !nt«nM|| 
oharooter  between  these  two  species :  and  this  fM^| 
ae  Mr.  Sclater  belleveB,  the  view  that  they  form  iH 
and  natural  species."  ■ 

On  the  other  hand.  Sir  H,  Heron  stab*  **  tliat  this 
suddeulj'  appeared  within  bis  memory  in  Lonl  Biv>wi 
large  stock  of  pied,  white,  anil  common  pencueks.  'ItH 
tiling  occurred  in  Sir  J.  Trevelyan's  flock  oompoot^^ 
of  the  common  kind,  and  in  Mr.  Thornton's  stock  t^M 
and  pied  peacocks.  It  is  remarkable  that  in  these  fH 
instances  tiie  black- shouldered  kind,  though  a  suffli 
weaker  bird,  increased,  "  to  the  extinction  of  the  prer 
BKistiug  breed."  I  have  also  received  through  Mr.  Sd 
statement  from  Mr.  Hudson  Gumoy  that  h«  reaivd 
years  ago  a  pair  of  black-ehouldered  peacocks  frw 
common  kind ;  and  another  ornithologist,  Prof.  A.  Si 
status  that,  five  or  six  years  ago,  a  female  bird,  in  all  n 
similar  to  the  ftmiie  of  the  black -sliouldered  kind 
produced  &om  a  stock  of  oom.mon  peacocks  in  bis  pew 
which  during  more  than  twenty  years  Lad  not  been  C 
with  birds  of  any  other  strain.  Itlr.  Jcuner  Wai 
me  that  a  peacock  at  Blackheath  whilst  young  i 
but  08  it  became  older  gradually  astiumod  the  olia 
bluek-Ghouldere<l  variety ;  buth  its  parenlti  ' 
peacocks.  Lastly,  Mr.  Canning  has  given  a  o 
of  this  same  variety  appearing  in  Ireland  in  a 
ordinary  kind.^  Here,  then,  wo  have  sevea  well  w 

"  Mr.  Sclitcr  oa  the  blmik-thoiil-  (cvh  viirj  doulitftil  ai 

derad   pCMocIc    of    Lntbnni.    'Proc.  '*  '  Ptoc.  Zoolog.  S 

Zuglog.  Sot.,'  April  Sllh.  18U0.    Hr.  1835. 

Swmh'w  at  0n<:  time  l^liend  ('  Ibla,'  ••  Th«  Field,  UtJ  t 

Ji.ly,  1BU8)  tliBt   Ihi.  kinr]  uf  [wi^  ku  mi    ■■    "•  ^-  •   —• 

tawl  WAS  t'uuDd  wild  io  Cwhin  Chiua,  far  inl 

lint  bv  his  ■iDi:e  infunDed  me  that  bu  Linb. 
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-•in  Great  Britaiu  of  japanued  birds,  Laviog  suddenly 

I  ■  ired  within  recent  times  in  flocks  of  tin*  common  pea- 

!        ThiH    Tariuty    mnst   also   have    formerly    appeared 

Kiirvipc,  for  Mr.  Canning   haa   seen  an  old  picture,  and 

■li'T   is  referred  to   in  the   'Field,"    with    this   variety 

'  -<)>'(ieQted.     These  fact«  seem   to  mo  to  indicate   that  the 

i»[iaDned  peacock  is  a  strongly  marked  variety  or  "sport," 

■riiich  tends  at  all  times  and  in  many  plaoea  to  reappear. 

riiifl  view  is  supported  by  the  young  being  at  first  white 

''.-   the  young  of  the  white  breed,  which  is  undoubtedly  a 

..lion.     If,  on  the  other  hand,  we  lielieve  the  japanned 

<    >ckto  bo  a  distinct  apociea,  womustHuppoae  that  inall  the 

>  ■■  oasen  the  common  breed  had  at  some  former  period  been 

--..-■1    by  it,   but  liad  loat  every   trace  of  the  croas;    yet 

-    the  tiffspring  of  these  birds  suddenly  and  completely 

juiritl  through  reversion  the  characters  of  P.  m'l/ripMimV. 

'  T..  heard  of  no  other  such  caee  in  the  animal  or  vegetable 

I'Viva.     To  perceive   the   full   improbability  of  such  an 

.iiviioe,  we  niay  suppose  that  a  breed  of  dogs  had  been 

-n™i-»l  at  some  former  period  with  a  wolf,  but  haii  loHt  every 

Knee  nf  the  wolf-like  eharacter,  yet  that  the  breed  gave  birth 

in  wveu    iiistflnoes  in  the  same  eountry,  within  no   great 

4TaL.tli  of  time,  to  a  wolf  perfect  in  every  character ;  and  we 

"-1  furtlier  suppose  that  in    two  of  the  cases,  the  newly 

inred    wolves    aflerwards    spontaneously    increased    to 

ii  an  extent  as  to  lead  to  the  extinction  of  the    parent 

■  i  of  dogs.      So  remark^iblo  a  bird  as  the  P.  ffiifripenni*, 

II  firwt  imported,  would  have  realized  a  large  price  :  it  is 

I'lirc   improbable  that  it  shonld  have  l>e*n  silently  in- 

!ii'T>d  and  its  history  subsequently  lost.     On  the  whole 

lidence  seems  to  me.  as  it  rlid  to  Sir  R.  Heron,  to  be 

"ive  in  favour  of  the  ja|mtined  or  blaek-shonklerefl  breed 

'  :;  a  variation,  induceil  by  some  unknown  cause.     Ou  this 

A,  the  cose  is  the  most  remarkable  one  ever  recorded  of 

.ihrupt   appearance    of  a    new  form,  which  so   closely 

'  ^.iiiblea  a  true  species  that  it  has  deceived  one  of  the  moat 

tuoed  of  living  urnithulogiMta. 


The  Tdrkey. 
Ir   st«iu8  fairly  Wrll   establisliwl  ty  Mr,    Gimlil,'\ 
turkey,  iu  accordaitce  'witli   the>  history  of  itii  fl 
dwetion,  is  desctniileJ  from  a  wild  Mexican  fprm,  W 
Ixven    domesticated    tiy  the    nativcB    before    the  d 
of  America,  and  which  is  now  generally  ranked! 
raoe,  and  not  as  a  distinct  species.     However  t" 
the  caoe  deaervcs  notice  bccAiisu  io  the  Unitwl  G 
male  turkeys  sometimes  court  the  domestic  hena,  H 
ilescended  fnmi  the  Mexifan  form,  "and  are  gentrrellj  re 
by    them    with   great   jileasure.""      Several    accnimU 
likuwifio  been  publiidhod  of  young  birds,  reared  in  tlict 
Stat««  from  the  eggs  of  the  wild  spocieH,  uroKsing  lai 
mingling  with  the   common  breed.     In  England.  alK 
Hame   speciee  hae  been  kept   in  several  parks;  front 
which  the  Rev.  W.  D.  Fox  procured  birds,  and  tl  "^ 
freely  with  the  common  domestic  kind,  and  da 
years  afterwards,  as  he  informs  me,  the  turkeys  in  I 
bourliood  cloarly  showed  traxM»  of  their  croesed  'f 
We  here  have  an  instance  of  a  domestic  race  being  m' 
by  a  cross  with  a  distinct  wild  race  or  sjiccics,     F.  Mid 
Kiisiiect«d  iu  1802  that  the  common  domestic  turk^ 
descended  from  the  United  Slates  species  alone:,  h 
from  a  southern  form,  and  he  wont  so 
English  and  French  turkeys  differed  from  hwvin 
j)roportionB  of  the  blood  of  the  two  p^rent^forms.    i 
English  tnrkej-s  arc  smaller  than  either  wild  i<l 
have  not  varied  in  any  great  degree ;   but  tlieff 
breeds  which  can   he  distinguished— as  XorfoU 
Wliites,  and  Copper-coloured  (or  Cambridge),  i 

"  ■  Pmc  ZsHlog.  Sot,"  April  8th,  dcgencTi 

1838,  p.  61,     Prof.  Daird  belieTet  (u  lodiuln   _  _ 

qiiDtfnIiDTiigstiiicicr'fPoulUrBoak,*  an  lah*liiluil  of  thi  li 

1896,  p.  aeS)  that  our  tarksy.  ore  trojiies. 

rtescendod  rrom  a  Wwt  Indian  ipeda  "  AndntMo'i 

now  nititiol.     But  bnidu  the  impm-  grsphj.,'  rnl.  !.,  IBSl.fl 

btbilitf  of  ■  bird  fancing   tnng   ago  'Natnnili>l'«  Lilostf,  fl 

beiooie   eitilict    in    ihi'M    iBrge   and  p.  13B. 
luiuTlaot  iilandu,  it  apjieiin  (as  we  "  F.  Miehani, '' 

■ball  pr««ntlf  hc)  that  the  turkuf  riis,*  1803,  Eag.  ti 


;  front 
dtUfl 


TCcluded  from  croeeing  with  other  breeds  propagate  their 
1  truly.  Of  these  kinds,  the  most  di^tiiict  is  the  smiill, 
ly,  dull'btac-k  Norfolk  tiirkey-,  of  which  the  chickens  «ro 
:lt,  oocafiionally  with  white  patches  about  the  head.  The 
!r  breeds  scarcely  differ  except  in  colour,  aiid  their  chickens 
Gienerally  mottled  all  over  with  brownish-grey.^'  The  in- 
or  tail-coverts  vary  in  number,  and  according  to  a  German 
entitiou  the  hen  lays  as  many  eggs  as  the  cock  has 
hers  of  this  kind."  Albin  iu  17;58,  and  Temminck  within  a 
it  later  period,  descrilie  a  beautiful  breed,  dusky-yellowish, 
wti  above  and  white  beneath,  with  a  large  top-knot  of 

plumiTise  feather.  The  spurs  of  the  mole  were  rudimentary, 
■  hriH.'d  has  been  for  a  long  time  extinct  iu  Europe;  but 
ving  specimen  has  lately  been  imported  from  the  east 
tt  of  Africa,  which  still  retains  the  top-knot  and  the 
lO  general  colouring  and  rudimentary  spurs.*'    Mr.  VVilmot 

described'^  u  whiti:  turkey-cock  having  a  crest  formed  of 
athors  abont  four  inches  long,  with  bare  quills,  and  a  tuft 
»ofl  white  down  growing  at  the   end."    Many  of  the 

Ml;    birds  inherited  this  kind    of  crest,  but  afterwards 
■I  uff  or  was  pecked  out  by  the  other  birds.     This  is  an 

■'■'ling  case,  as  with  care  a  new  breed  might  probably 

■  lieen  formed  ;  and  a  top-knot  of  this  nature  would  have 
U  to  a  certain  extent  analogons  to  that  borne  by  the  malea 
■weml  allied  genera,  such  as  Euplocomus,  Lophophonis, 
I  Pavo. 

^ild  turkeys,  believed  in  every  instance  to  have  been  im- 
ted  from  the  United  States,  have  been  kept  in  the  ]>arka 
Lords  I'owifl,  Leicester,  Hill,  and  Derby.  The  Rev,  W.  D. 
I  procured  birds  from  the  two  first-named  porks,  and  he 
maa  mo  that  thej-  certainly  differed  a  little  from  each 
er  iu  tht?  shape  of  their  bodies  and  in  the  l>arred  plumage 

tbeir  wings.      I'hese  birds  likewise  differed  from  Lord 
I  atcck.     Some  of  the  latter  kept  at  Oulton  by  Sir  P. 


inUl   Poctr;.'    b;    th«      Oct.    31,   1868, 


EVl  OiiDB,  184a.  p.  34, 
BnAiitHn, '  K»lurgesch.  Dentach- 
V  B,  iiU  i;S3,  ..  309, 
Ur.  Barttelt  in  ■  Urot  iid'I  Wnttr,' 


Trgiitmniei'  in  the  ■  FleM,'  July   IT- 
18(iH,  p.  -Hi. 

<■■  '  Gnrdtner'i  ChruoiJcr,-  ISSJ.  Ji. 
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Egerton,  though  preclnded  from  crossing  with  coninwii 
turkeys,  occasionally  produueii  much  paler-ooloiiiwl  \n^ 
nod  one  that  was  nlmust  white,  hut  uoL  sn  alhicu.  TlioB 
half-wild  tiirkeyB,  in  tliiiB  differing  slightly  from  each  otlm; 
present  an  analogous  case  with  tho  wild  cattle  kept  in  ikl 
several  British  parks.  Wo  must  BUpjxwe  that  audi  lUfiVmici 
have  resultetl  from  the  prevention  of  free  int«rcrueHB| 
between  hirtls  ranging  over  a  wide  area,  and  rtom  1* 
changed  conditions  to  which  they  have  been  cxpoecd  H 
England.  In  India  tho  climate  has  apparently  wruuglil  t 
stilt  greater  change  in  the  turkey,  for  it  in  desirrilicil  hy  ]id 
Blyth"  as  being  much  degenerated  in  size,  '■  utturlr  il 
capable  of  rising  on  the  wing,"  of  a  black  colour,  and  "wii 
the  Inng  jicndnloua  appoidages  over  the  l>eak  un-nuuvd 
develojted." 

TiiK  Guinea  Fmvi.. 

Thk   domesticated  Guinea   fowl    is  now    believed    l>y 
naturalists  to  he  descended  f  toni  the  Namida  ptilorhynta, ' 
inhahits  very  hot,  and,  in  parts,  extrcmoly  arid  disU' 
Easlem    Africa ;    consequently  it  has  l>een  exposed  il| 
country  to  extremely  diffwimt  eonditions  i^f  life.    KevcE 
it  hae  hardly  varied  at  all,  except  in  the  plumage  buBg  i 
paler  or  darker- coloured.     It  is  a  singular  fact  that  l' ' 
varies  more  in  colour  in  the  West  Indies  and  on  iha  i 
Main,  under  a  hut  thongh  humid  climate,  than  in 
The  Guinea  fowl  has  become  thoronghly  feral  in  Ja 
in  St.  llomingo,"  and  has  diminished  in  size;  the  leg*  ■ 
black,  whereas  the  legs  of  tho  aljorigintil  African  liird  i 
said  to   be   grey.     This   aroall   change   is  worth   notice  ( 
acoonnt  of  the  oil  en -repeated  statement  that  all  feral 
invariably  revert  in  every  character  to  their  original  tT]«. 

singular  p«le-ci>lnur«j  ririFtiB  to 
jkiiiod  Irum  Burba  looa  and  iln«ii:'l 
"  For  St.  D<nningn.  «  JT.  il 
SiilK  in  'Prrw.  Zdalog.  S^'  1"""^^ 
336.  Mr.  HillranirbloM' 
letler,  nn  Ihr  colour  o^  l\t  hj 
Sa»\  birds  in  Junulca. 


"  E.  Bljth,  iD'AnnsIs  mid 

U.g. 

ofNM.  Hi*t.,'1847,  Tol 

11.  p. 

391 

X  lEoulifl    mokn.    tin 

il[   in 

'  liim.  de  divert  Sivan 

rAcnd.  do 

Scienfis,- torn,  vi.,  IS.In 

p.  349 

Mr. 

Hill,  of  Spanish  Town,  i 

me.   d«crib«    live   van 

'  th« 

Onines  fowl  in  J»m«ic«. 

I  h.v 

CANAUY    BIRD. 


The  Canafiv  Dird. 


bird  has  been  recently  liumeetioatMl,  namely,  tvittiiii 

150  years,  its  variability  deserves  notice.    It  has  been 

'ith  nine  or  ten  other  specici  of  Fringillidse,  and 

hybrids  are  almost  completely  fertile ;  bnt  we 

tvidcuoe  thut  any  dintinet  breed  has  originated  from 

|K«.     Notwithstanding  the  modern  doniestieatiun  of 

ty,  many  varieties  have  been  produced ;  even  beforo 

~~18  n  list  of  twenty'Sevon  varieties  was  published 

and  in  1779  a  long  schedule  of  tho  desired  quali- 

printeil   by   the   Ijondon   Canary  Society,  en   that 

,1  aeleetioti  has  been  practised  during  a  oonsiderable 

Tho  greater  number  of  the  varieties  differ  only  in 

the  markiuga  of  their  plumage,     tiome  breeds 

differ  in  shape,  such  as  the  bixiped  or  bowed  canaries. 

Belgian  canarieij  with  their  much  elongated  bodies. 

it"  measured  one  of  the  latter  and  found  it  eight 

length,  whilst  the  wild  canary  is  only  five  and  a 

itdies  long.     There  are  to[i-)aiottei1  cunario^,  and  it  is 

r  foot  that,  if  two  top-kuuttt-d  birds  are  matched,  tho 

Bteod  of  having  very  fine  top-knots,  aro  generally 

©Ten   have   a  wound   on   their   heads."     It  would 

if  the  topknot  were  due  to  some  morbid  condition, 

inereosefl  to  an  injurious  degree  when  two  birds  in 

are  paired.     There   ia  u  feather-fooled  bree<l,  ami 

ilh  a  kind  of  frill  running  down  the  breast.     One 

pUBOter  deserves  notice  from  jjeing  confineii  to  one 

life,  and  from  being  strictly  inherited  at  the  same 

amoly,  the  wiug  and  tail  feathers  in  priie  canaries 

cfc.  ■'  but  this  colour  is  retained  only  until  tho  first 

aoo  niiiulted,  the   peculiarity   ceases."*'      Canaries 

p.  Breat,  'Tha  CKnitr}-,  "   BvchnUin,' NnturKwcb.ilcrStu- 

lMi.'k.,  pp.  21,  30.  beardi^el,' 1840,  s.  243;  aa:1^2,in> 

RQardtiMT,'  Dte.   lUh,  Iha    iuhedtcd  mng  o(  Oiiuirf-binU. 

i   U  aecoiint    i*   here  With    r«p«c(    Id  th»r  btlJons.   jk 

th«  Ttrioll'i.     FnrmsDjr  •Lto    W.    KiiMV   'TrMluw   vn    Song- 

lU  of  th<  wil'l  hinl>.  im  Binli.' 

DOS  Hareoiirl,  Ibkl.,   Dec  '■  W.    Kidd'.    •Tniilito   »a    S»gi[- 

p.  223.  UirJCp.  ID 
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1  and  dkuvcter,  uid  in  ■ 
degne  in  maa^.  Tbej  produce  eggB  thro:  or  fimr  ti 
the  vear. 

Goi.t>-FisH. 
Bboms  ■"«■— "^^  sad  birds,  onlr  a  few  ^"jm^lfl  b 
Uie  (jther  gr»l  clssoes  have  beeoi  domesticalud ;  I 
that  it  is  an  alnticit  nuirereal  law  tlial  outmttla.  vthea  n 
bom  their  lutttijal  ixmilitions  of  lifc,  vary,  anil  that  i» 
be  fonn(.<d  wh^n  selection  ifi  applied,  ii  is  n<<cvesarjr  ti 
fe-w  wurils  on  gold-fish,  b«efl.  auil  sillc-iuotlia. 

Gold-fiuh  (Cj/primitM  aumtut)  vero  introiliiced  iutu 
only  two  or  three  c«nturi««  ago;  but  they  have  been  ] 
cxiufinement  from  an  ancient  period  in  China.  MM 
ansjiocla.  from  the  analogoos  variation  of  other  fill 
^lilen-oolouTt>d  fish  do  not  occur  in  a  state  of  nataMd| 
fishes  freiguentlr  live  nnder  the  most  nnnatoral  ooft 
and  tlieir  \-ariability  in  colour,  size,  and  in  eomo  im 
points  of  Ktmctitrc  ia  very  ^pvaL  U.  Sauviguy  has  dc 
and  given  ooioan>d  drawings  of  no  less  than  Hgh 
varioties.^'  Many  of  the  x'arietiea,  however,  such  ai 
tail-6ne,  Ac,  onght  t«  l>c  called  monstrositius  :  bnt  it 
cult  to  draw  any  distinct  liue  between  a  variation 
monstnwity.  As  gold-fish  are  kept  for  ornament  orcii 
and  as  "  the  Cltiueai!  are  just  the  people  tn  have  sect 
chance  variety  of  any  kind,  and  to  have  matched  and 
from  it,""  it  might  have  l»een  predicted  that  si 
would  have  been  largely  practised  in  the  formation 
1irei>dt(:  and  this  is  the  case.  Id  an  old  ChinL«e  wo 
said  that  Hsb  with  vermilion  si-'atee  were  lirst  raistil 
fiuement  during  the  tjuug  d_^':iaBty  (which  commeni 
1160).  "  and  now  they  are  cultivated  in  families  everywl 
the  sake  of  ornament."  In  another  and  mure  ancient  wo 
Baid  that  "  there  is  not  a  hoUBi'LoId  whoro  the  guld-fial 
cultivated,  in  rivalry  sa  to  its  colour,  and  as  a  su 
prtifit,"  Aa'"     Although  many  breeds  exist,  it  is  a  a 

1858,  p. 


'  Mr,  Kljrth.ln  thtt'lndiaa.Fiald.' 


1858,  p.  ass.  I 

"  W.  V.  Ukrtn.  '(Si 

uii  tjueriu,*  Atig.  1B6(^B 
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that  the  vKriationtt  are  often  not  inhorited.  Sir  B. 
n  '*  kept  many  of  these  fiehca,  and  pliiccil  all  the  de- 
ad ones,  namely,  those  destitut*)  of  dorsal  fina  and  those 
with  a  double  anal  fin,  or  triple  tail,  in  a  pond  by 
Ivee  ;  but  they  did  "  not  produce  a  greater  projmrtion 
led  offspring  than  the  perfect  fiehe-s," 
■ring  over  an  almost  infiuitu  diversity  of  colour,  we  meet 

the  most  eitraonlinary  modificatioue  of  structm-e.  Thus, 
)f  about  two  doEon  speciraeiiB  Ijonght  in  London,  Mr. 
H  olieerreil  some  with  the  dorsal  fin  extending  along 

than  luUf  the  length  of  the  hack :  others  with  this  fin 
»d  to  only  five  or  six  rays  :  and  one  with  no  dorsal  fin. 
Utxt  fins  are  sometimes  double,  and  the  tail  is  often  triple. 

latter  deviation  of  stmcture  seems  generally  to  occur 
(be  expense  of  the  whole  or  part  of  some  other  fin  ;  "  "• 
tory  de  Satnt- Vincent  **  saw  at  Madrid  gohl-fish  fiimiehed 
a  dorsal  fin  and  a  triple  tail.    One  variety  is  characterised 

hump  on  ita  baik  near  the  head  ;  and  tho  Kev,  L. 
|u "  has  described  a  most  singular  I'arioty,  imported 
Oiinn.  almost  globular  iu  form  like  a  Dioihm,  with  "the 
r  part  of  the  tail  as  if  entirely  out  away  ?  the  caudal  fiu 
[itet  on  a  tittle  behind  the  dorsal  and  immediately  a1>ove 
bal."  In  this  fish  rhe  anal  and  caudal  fins  were  double ; 
Dal  fin  being  attached  to  the  body  in  a  vertical  lino : 
foe  also  were  enormously  largo  anil  protnlierant. 

Hivk-Bkes. 

have  been  domesticated  from  an  ancient  ]>erioJ ;  if 
lirt-il  their  ntulo  can  be  considered  one  of  domestication,  for 
Mwrch  for  their  own  fo(Kl,  with  the  exception  of  a  little 
lally  given  to  them  during  the  winter.  Their  habitation 
hivQ  instead  of  a  hole  iu  a  tree.     Been,  however,  have 


"  ■  Olkwrvnlinni  in  Nut.  Hut.,' 
184l!,  p.^11.  Ur.GnThiuilHcribed, 
Lh'AdiuiI.i  udiI  Mag.  of  NmL  Hill/ 
18i'U,  p.  151.  a  neitl)' similar  v«riet7. 
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been  transported  into  ainicet  evejy  qimrter  of  the  worliip 
that  diiaatc  onght  to  have  prodnc«l  whatever  diivct  rftd 
it  IB  capftble  of  producing.  It  is  frequently  as^^riM  th« 
the  beea  in  difffrcnt  purta  of  Great  Britain  differ  iu  aa. 
colour,  and  temper;  and  Godron"  says  that  they  at 
generally  larger  in  the  sonth  than  in  other  parts  uf  Ftnnop; 
it  has  also  bc«n  a«£erted  that  the  littlo  brown  beeti  of  Hijh 
Burgundy,  when  traneportod  to  La  Hresee  becmue  larg* 
and  yollow  in  the  second  generation.  But  thene  elatvmeiili 
require  coufirmatiun.  As  far  ns  siM  is  conoeined,  it  U  knun 
that  bees  produced  in  TPiy  old  combe  are  amallor.  owing  U 
the  cells  having  become  Biuallor  from  the  Rntxrasirc  uW 
cocoona.  The  best  authuritieB°"  concur  that,  with  tk» 
esception  of  the  Lig^irian  raco  or  6|ieeiefl.  prceeully  to  hi 
mentioned,  distinct  lirecAs  do  not  exist  in  Brilain  or  on  df 
Continent.  There  is,  however,  even  in  the  sume  titook.  luw 
variability  in  colour.  Thus,  Mr.  Woodbury  Btatc«,'°  tbntln 
has  several  tiiues  seen  queen  liees  of  tSie  coinmon  kind  wofr 
lated  with  yellow-like  Uigurian  queens,  and  the  latter  (Uit 
coloured  like  common  bees.  He  has  also  observed  variadoM 
in  the  mlnur  of  the  di'ones,  without  any  comwpondiug  difir* 
enoe  in  the  queens  or  workers  of  the  same  hiva  The  gntt 
apiarian,  Dzierzon,  in  answer  to  my  qurnes  on  tliis  snlywd 
says,"  tliat  iu  Germany  bees  of  Home  stocks  an*  diradnl^ 
dark,  whilst  others  are  remarkable  for  their  yellow  ooliiu 
Bees  also  seeui  to  differ  in  habits  in  different  distriotc.  fcf 
Dziereon  adds.  "  If  many  stocks  with  their  offspring  are  non 
inclined  to  Bwarm.  whilst  othera  are  richer  in  honey,  bo  Ihit., 
aouie  bee-keeftera  even  distinguish  between  awarming  ■»' 
honey-gathering  bees,  this  is  a  habit  which  has  become  roobJ 
nature,  caused  by  the  customary  mode  of  keeping  the  b«i 

>m|.lkitlr  [rii<I»l;  »>  'JmnH 
HorticiillurB.- Jnlv  ]«h.  1*63.  f* 
••  ■Jtmrn.il  ol Honicahan,'^ 
0th,  l«i2,  |i.  403;  Av  alw  Ihr 
Klrine  nn  nmraabjiicl  (Nut.  lllt.( 
643),  who  iami  Din,  thil,  tbv^ 
*hci*  i>  ioiiie  TuuUlity  in  (Oiom,* 
constnnt  or  iicrctjitiblf  Altttmc^^ 
b«  dstscted  in  the  Iwb  oKioaiii;. 


"  'Dt  lT.«pJ«,^■  IB.'^fl,  ji.  459. 
WlthrKpect  toihe  bMinrilarguaitj, 
««  U.  Gerard,  art.  '  Ls|««,'  in  ■  IKct. 
Valjan.  d'Hitt.  Nat.' 

-  8»ia  dt^uDMinn  od  thin  aiibject, 


•Jourtml  of  HurticultiiTT,'  18fia,  pp. 
£S&-2t3;  ■!»,  Mr.  Bcriu  Vex,  ia 
ditto,  ias%  p.  384 

**  This  cicellcnt  observer  umj  bg 
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and  the  paKturagi.'  of  tlie  district.  Fov  example,  what  a 
difference  in  this  rfispeot  one  may  perceive  to  exist  between 
the  beeB  of  the  Liineburg  heath  and  those  of  this  country  I  " 

"  Removing  an  old  queen  and  eulwtituting  a  young 

one  of  the  current  year  is  here  an  infallible  niode  of  keeping 
the  Btrongeat  stock  from  swarming  and  preventing  drone- 
fcreeding :  whilst  the  same  means  if  ndupted  in  Hanover 
would  certainly  be  of  no  avail. '  I  procured  a  hive  full  of 
dead  l>ees  from  Jamaica,  where  they  have  long  lieon  natural- 
ised, and,  (m  carefully  comparing  them  under  the  microscope 
with  my  own  bees,  I  coulil  detect  not  a  trace  of  difference. 

This  reniiirkable  uniformity  in  the  hive-bee,  wherever  kept, 
may  probably  be  awounted  for  by  the  great  difficulty,  or 
mtUer  impossibility,  of  bringing  sek*ction  into  play  by  pairing 
particular  queens  and  drones,  for  these  insects  unite  only 
iluring  flight.  Nor  is  there  any  record,  with  a  single  partial 
^sceptiou,  of  any  pcrwrn  having  separated  and  bred  from  a 
hive  in  whieh  the  workers  presented  some  appreciable  differ- 
Mce.  In  order  to  form  a  new  breed,  eeclusiou  from  other 
liees  would,  as  we  now  know,  lie  indispensable ;  for  since  the 
introduction  of  the  Ligurian  bee  into  Germany  and  England, 
it  has  been  found  that  the  drones  wander  at  least  two  miles 
from  their  own  hives,  and  often  cross  with  the  queens  of  the 
common  liee."'  The  Ligurian  bee.  although  perfectly  fertile 
when  croHBcd  with  the  common  kind,  is  ranked  by  most 
nnturalists  as  a  distinct  species,  whiltit  by  others  it  is  ranked 
w  a  variety :  but  this  form  need  not  here  be  noticed,  as  there 
i-  no  reason  to  believe  that  it  is  the  product  of  domestica- 
ti'ii.  The  Egyptian  and  some  other  bees  are  likewiae  ranked 
'ly  Dr.  Geraticker,"  but  not  by  other  highly  competent 
jiiilges,  a»  geographical  races;  he  grounds  his  conclusion 
ill  diief  part  on  the  fact  thnt  in  certain  districts,  as  in  the 
l-rimea  and  Rhodes,  they  vary  so  much  in. colour,  tliul  the 
tversl  geographical  races  can  be  closely  connected  by  inter- 
nudiute  forms. 
1  havenlludcd  to  a  single  instanco  of  the  separation  and 

"Mr.    Woodliury   h»»    puWish^  "  '.^ntiiil!- anil  Mur.  of  Nut,  Hisl., 

"Ural  .Ufh  Broounu  in  '.luiirnnl  o(       3rd  iieriea,  vgl.  ri.  p.  aSil. 
"ortlcoUur*,'  1»(H  Mtl  leny. 
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preaervfttioii  of  a  partioular  stock  of  tiec-s.  Mr.  Lowe**  pni- 
oiired  some  bees  from  a  cottager  a  few  milex  from  Edinhnr^ 
and  perceived  that  tliey  differed  from  the  comiuoii  liee  in  llm 
haira  on  the  head  and  thorax  being  lighter  coloured  auii  mm 
profuse  in  quantity.  From  the  date  of  the  introduction  rf 
the  Liguriau  bee  into  Great  Britain  we  may  feel  sure  tbt 
these  heee  had  not  been  croesed  with  this  form.  Mr.  Lu«t 
propagated  this  varietj',  but  unfortunately  did  not  sopanM 
the  stock  from  his  other  beea,  and  aft^r  three  generations  thi 
new  character  weis  almost  completely  lost.  Nevertheletj^  u 
ho  adds,  •'  a  great  numtier  of  the  bocs  still  retain  tnuw, 
though  faint,  of  the  original  i-olony."  This  case  sbowi  « 
what  conld  proliably  be  effected  by  careful  aud 
continued  selection  applied  exclusively  to  the  worl 
as  we  have  seen,  qtieons  and  drones  cannot  be  eeh 
paired. 

Sii-K-Morus. 

These  insecta  arc  in  several  respects  interesting  to  ns.  men 
especially  because  they  have  varied  largely  at  an  earlv  pcnod 
of  life,  aud  the  variations  hai-e  been  inherited  at  oormiHoi- 
ing  periods.  As  the  value  of  the  ailk-nioth  depends  entild; 
on  the  cocoon,  every  change  in  its  stmcture  and  ijiialttiu Im 
been  cttrefally  attended  to,  and  races  differing  much  in  tb 
cocoon,  but  hardly  at  all  in  the  adult  state,  have  beon  [«■ 
duccd.  With  the  races  of  most  other  domestic  Muimalt.tbl 
young  resemble  each  other  closely,  whilst  the  adnlts  diftf 
much. 

It  would  be  nseless,  even  if  it  were  possible,  to  describe  i" 
the  many  kinds  of  silk-worms.  Several  distinct  species  eot 
in  India  and  China  which  produce  nseful  silk,  and  some  d 
these  are  cnpablo  of  frocly  crossing  with  tlie  eomiuon  <^ 
moth,  as  has  been  recently  ascertained  in  Fninw.  Capt*!! 
lluttnu"^  states  that  throughout  the  world  at  least  eissfXiM 
have  been  domesticated ;  and  he  believes  that  tim  silk-motb 
reared  in  Europe  belong  to  two  or  three  spetseo.     Thisi  hu*" 

"  ■The  Cettnge  GaHsoer,'  M*»,  *•  •'r>«iisacl.  Entomoluf.  Sut.'** 

1810,  p.  lie:  iQii  <lilta  in  ■  jamrdiil  ««riei,  ral.  iiL  pp.  I13-1TH,  ud  ff- 
at  Uort,,'  IM'J,  p.  242.  295-331. 
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«Tcr,  is  not  the  npiniim  of  sevei-al  capable  judges  who  have 
particularly  attended  to  the  cultivation  of  this  insect  in 
Tmace ;  and  hardly  accords  with  some  fact*  presently  to  be 


Bilk-moth  (Bombyx  mnri)  was  brought  to  Con- 
■  nitinople  in  the  sixth  century,  whence  it  waa  carried  into 
liaiy,  and  in  14Et4  into  France,"*  Everything  has  Ijeen 
(avoiirable  for  the  variation  nf  this  insect.  It  is  lielieved 
to  have  been  domesticated  in  China  as  long  ago  as  2700  F.c. 
It  hae  been  kept  under  unnatural  and  diversified  conditions 
of  life,  and  has  been  transported  into  many  ctmntries.  There 
is  reason  to  bt-lieve  that  the  nature  of  the  food  given  to  the 
cateqiillar  inflaonocR  to  a  certain  extent  the  character  of  the 
hreed.*'  Disuse  has  apparently  aided  in  checking  the  develop- 
iiii-nt  of  the  wings.  But  the  moat  important  element  in  tha 
I'vixluetion  of  the  many  now  Gxieting,  much  modified  raoea, 
nil  doulit  has  been  the  close  attention  which  has  long  been 
applied  in  many  countries  to  every  promising  variation. 
The  care  taken  in  Euro]Te  in  the  selection  of  the  best  cocoons 
iiud  niotlis  for  breeding  is  notorious,""  and  the  production  of 
■  -'US  ia  followed  as  a  distinct  trade  in  parts  of  Franco.  I 
:  .iv  made  inquiries  through  Dr.  Falconer,  and  am  assured 
I'Kit  in  India  the  natives  are  equally  careful  in  the  process 
of  selection.  In  China  the  production  of  eggs  is  confined  to 
certain  favourable  distriota,  and  the  raisers  are  precluded  by 
Uw  from  producing  silk,  so  that  their  whole  attention  may 
'•'  aeceHsarily  given  up  to  this  one  object." 

Die  following  details  on  the  differences  letween  the  Kevoral 
i  "hIs  are  taken,  when  not  stated  to  the  contracy,  from  M.  Bobiuet's 
'  5<i>||eni  ■work,'"  ■which  bears  every  sign  of  care  and  large  experi- 
'iiJ^e.  The  r.vv"  i"  the  different  races  vary  in  colour,  iu  shape 
('ting  round,  elliptic  or  oval),  and  m  size.  The  eg^s  laid  in  June 
"1  the  south  of  France,  and  in  July  in  the  central  provinces,  do  not 


■  G«lrmi,'Del'K8pt-CB,'l?5e,  torn. 
.  4*10.     The  mtiquitj  of  the  eilk- 
-m    ia    China    ii    givan    on    the 
hority  of  SWdLsIm  Juli™. 
■-'  &•■  the  rem«rln  of  P™f,  West- 


«  &v.r<>riniUnFe,M.A.<luQnMt»> 
Uigfis'  •  Stuile!!  ear  leu  MnUdiea  actn- 
ellBA  du  \'er  i  Suie,'  ISnfl,  p.  101. 
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hatch  until  tbe  following  epring;  and  it  is  in  vain,  lajs  M.  RoUiMt, 
to  expose  tliem  to  a  temiwrature  gradually  mi>>ed,  in  uriler  tiikt  Un 
oslerpilliir  luaj  be  quickly  deTuloped.  Yet  occafiionall;,  withal 
any  known  muse,  batches  of  e^s  are  prodiic<^d,  wliii-li  inimeditldj 
t>egin  to  undergo  tbe  proper  changes,  and  ore  lialched  ia  ha 
twenty  to  thirty  days.  From  these  and  eume  other  aoalogoiu  IkIi 
it  m^y  be  concludtil  that  the  Treroltini  silkworms  of  Italy,  nf  iMA 
the  oftterpillnra  are  hatched  in  from  fift«ii  to  twenty  daj«,  do  * 
necessarily  forat,  as  has  be«n  maintajnod,  a  distinct  iju 
Althougli  the  breeds  wliich  live  in  tempemtfl  roiintrjea  piod 
,eggB  which  cannot  I>e  immediately  liati^hcd  by  arliticial  h««t,  l4 
when  they  are  removed  to  and  reareil  in  a  hut  cooutry  tb^ 
p:radually  acquire  the  character  of  quick  development,  aa  in  "' 
Trevoltini  races." 

Caterpillar*, — Thcso  vary  grently  in  %vte  and  colour.  Tho  _ 
is  generally  white,  sometimes  mottled  with  blnck  or  grey,  ud 
occasionally  quite  black.  The  colour,  however,  as  M.  lioliiiut 
aeserte,  is  not  constant,  even  in  perfectly  pure  breeds  ;  except  in 
the  latx  (igrfe,  so  called  from  beinf;  marked  with  transverse  blMk 
stripes.  As  the  general  colour  of  the  caterpillar  is  not  correlitii 
witu  that  of  the  silk,"  this  character  is  disregarded  t>y  cnltivaM^ 
and  has  not  been  fixed  by  selection.  Captain  Hutton,  in  the 
before  referred  to,  has  argued  with  much  force  that  the  dork  _„.. 
like  marks,  which  so  frequently  appear  during  the  later  nxralB  il 
the  caterpillars  of  various  breeds,  are  due  to  reversion ;  fix  tfai 
caterpillars  of  several  allied  wild  species  of  Bombji  am  ma  "  " 
aud  colonred  in  this  manner.  He  separated  some  caterpillan 
the  tiger-like  marks,  and  in  the  suoceeding  spring  (p[i.  113, 291^ 
nearly  atl  the  calerpilbirs  reared  from  them  wore  dark-brimUed,IM 
the  tints  became  still  darker  in  the  third  generation.  Tho  wM$ 
rectred  from  these  cnterpillara  "  also  liecame  darker,  and  neeuUd 
in  colouring  tbe  wild  B.  hntloui.  On  this  view  of  the  tiecr-^ 
marks  being  due  to  reversion,  tho  persist«ncy  with  which  ^yiB 
transmitted  is  intelligible. 

Several  years  ago  Mrs.  Whitby  took  great  pains  in  bi««Iiii{ 
silkworms  on  a  large  scale,  and  she  informed  me  that  some  of  M 
caterpillars  had  dark  eyebrows.  This  is  probably  the  tirst  stcpv 
reversion  towards  the  tiger-like  marks,  and  I  was  enrioits  to  kw* 
whether  so  trifling  a  cliaracter  would  be  inherited.    At  my  rnqis* 


L 


"    Kobinel.  ibid.,  pp.  12.  3IS.     1 

would  nllimotely  have  bwi  tDjum* 

may  »1J  llml  the  Bgj!»  of  N.  Ameriisn 

Kilkwonni    token    tn    tbe   SeDiiwich 

329.    of  J.  Jarres-  •Smaei    ii  * 

llkoda  prodnwd  motliH  it  verv  irre- 

Sandwich  lalandL- 

golur  perirnis;  and   tbe  motha  thu» 

"  'TheArtnfmTinESllk-wMK' 
translated  from  Coant  5aiideb,tlB 

riiited  jielde^l  eggi  which  vera  even 

worm   in    thin    ra.(wct.     Some    were 

p.  23.                                               il 

hatched  in  ttn  diivs.  .-lud  otbers  not 

"  'Tninocl.  )!j>i.  Soc.'iit^H 

VDt.il  sfler  the  Inpue  of  mnny  monthi. 

riK  1^3,  SUH.                               S 

No  doubt  ■  reguliir  early  uharactor 
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■  Beftaroted  in  184i3  twenty  of  these  titterpillnrs,  nnd  having  kept 

Tl  raotba  acpanite,  hred  From  them.    Of  the  itiany  caterpillars 

S  Teun.ll,  "uTery  one  without  *noeptioH  Iiwt  eyebrows,  gome 

t  ami  luore  decidedly  marked  thnn  the  others,  lint  till  had 

>ws  giore  or  less  plniuly  visible."    Blnck  caterpillars  occasion- 

f  ftppenr  nmongst  Ihuse  of  the  commoD  kind,  but  in  so  vambic  a 

'~  er,  thnt,  accurdiiiK  to  M,  Itobiiiet,  the  some  nice  will  one  year 

UTel^r  pr»lu(.-o  white  (.■ntcrpilliirs,  and  the  neit  year  many 

inwt;  Bevtrtheless,  I  have  boen  informed  by  M.  A.  Bossi  of 

^.     .,  that,  if  iJiGse  bluck  calerpillnrH  are  Heparalcly  bred  frtan, 

t  ntprodnce  the  satno  colour;  but  the  cocoons  and  mothR  reared 

"  om  do  not  present  any  difforence. 

Mterpillar  in   Europe  ordlnariiy  moults  four  times  before 

i  inUi  the  cocoou  Ktage;  but  there  are  races  "  a  trois  mites," 

d  Uw  Trevoltiui  race  likowise  moults  only  thrice.     It  might  have 

■  thought  that  bo  important  a  physiologiciil  difference  would 

p  have  arisen  under  domestication ;  tiut  M.  Robiuet "  Dtates  that, 

!   hand,   ordinary   caterpillars    iiccnRionally   Ftpin   their 

■  after  only  three  moults,  and,  un  the  other  hand,  "  presquo 

raoeH  a  trois  iiuios,  que  nous  avons  exp^irimentL'OB,  unt 

I  moes  a  la  aeconde  ou  a  la  troiBieme  annee,  co  qui 

I  proHver  qn'il  a  sufH  de  lefi  placer  dans  des  conditigna 

iblw  poor  leur  rendre  lUic  Cocult^  qu'elles  avaieat  perdue  sons 

^jaflnences  moins  favnrables." 

le  caterpillar  in  changing  into  the  cocoon  loses  a1)ont 

«  cent,  of  its  weight ;  but  the  amount  of  loss  differs  in  different 

lii,aDd  this  is  of  importance  to  the  cultivator.    The  cocoon  in 

Bdilbrent  races  presents  characteristic  differences;  being  large 

^»dl;— nearly  spherical  witli  no  constriction,  as  in  the  Haeede 

t,or  cylindrical,  with  eithcra  deeporslight  constriction  in  tiio 

'~:  with  the  two  ends,  or  with  one  end  alone,  more  or  less 

_i.    The  silk  varies  in  finenosa  and  quality,  and  in  being 

J  white,  but  of  two  tints,  or  yellow.    Generally  the  colour  of 

K^  is  not  strictly  inherited  :  but  in  the  chapter  on  Selection  I 

nB  give  a  curious  account  how,  in  the  course  of  sixty-live  genern- 

~i,  the  numtier  of  yellow  cocoons  in  one  breed  has  l«en  reduced 

"nnca  from    one    hundred  to  thirty-five    in    tho  thousand. 

ing  to  Bobinct,  the  white    race,  called  Sina,  by  careful 

m  during  the  lafit  sevenly-flve  years,  "  est  arrivee  &  nn  tel 

I  pnret^,  qn'on  ne  voit  pas  nn  seni  cocon  jauno  dans  dos 

IE  de  cocons  blancs.' '"'    Cocoons  are  sometimes  formed,  as  is 

1  known, entirely  deetitnto  of  silk,  which  yet  produce  moths; 
■"-^onately  Mrs.  Whitby  was  prevented  by  an  accident  (rttm 
_  UDJng  whether  this  character  would  prove  hereditary. 
Uult  ttivjt. — 1  can  find  no  account  of  any  constant  difference  in 
I  moths  of  tho  most  distinct  races.  Mrs.  Whitby  assured  roe 
B  was  none  in  tiie  several  kinds  bred  by  her;  and  I  have 


'  Rcbinct,  ib 
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I  giniilar  Blntemoiit  from  the  eminent.  nntnraliRt,  M.  it 
QuiitrcfB(!;cR.  CaptiuD  Uiittoti  also  f&yt "  that  the  moth*  flf  d 
kinds  vary  tniich  in  colour,  but  in  nearly  the  sutne  fnnmstui 
manner.  Conisidoring  how  much  tho  cocoons  in  Ilit*  ^vunl  nu* 
differ,  this  fact  ia  of  intereet,  and  may  protnbl}  lio  accoantcd  fti 
on  tbc  same  principle  ar  the  flHCtnating  Tariahilitj'  of  coloor  id  lb 
cftterpillar,  nftmcly,  tlmt  there  has  been  no  motive  for  noleotiugnd 
perpetuating  any  particular  Tariation. 

The  males  of  the  wild  Bomhycidte  "  tly  Bwiflly  ia  the  dfty-tlBi 
Rnd  eveniiift.  hut  the  femalM  are  usually  very  sluppigh  i  ' 
inactive.""  In  Beveral  molbs  of  this  family  the  femuitt  bu . 
abortive  winps,  but  no  intttanee  ia  known  of  the  malM  Ml 
incapable  of  flight,  for  in  this  case  the  species  could  hanlly  late 
been  perpetuated.  In  the  itilk-moth  both  nexes  have  impcrfaii 
oruroplfid  winRs,  and  are  inirnpable  of  flight ;  but  still  tlieis  fet 
trace  of  the  characteristic  difference  in  the  two  sexee;  for  thooA' 
OQ  comparing  a  number  of  males  and  females,  I  could  delectM  , 
difference  in  the  development  of  their  wings,  yet  I  wns  assaml  If' 
Mrs.  Whitby  that  the  males  of  the  moths  bred  by  her  nwl  HM 
wings  more  than  the  females,  and  could  flutter  dowuwardB.  tbou^ 
never  upwards.  She  also  statcfl  that,  when  the  fi-m^«£  w' 
emerge  from  tho  cocoon,  tlieir  wingx  arc  le^se  expanded  than  th 
of  the  male.  The  de.gree  of  imperfection,  however,  in  tie  "iu^ 
varies  much  in  difTcrent  races  and  under  diflvrent  circnmituM 
M.  Quatrefiiges"  says  that  he  has  seen  a  number  of  moDu  if 
their  wings  reduced  to  a  third,  fourth,  or  tenth  part  of  their  wm 
dimensions,  and  even  to  mors  short  rtraigbt  =^tiimxw :  "  il  me  nnd 
qu'il  y  a  la  im  veritable  airSt  de  developpement  partiol."  (tot- 
other  hand,  he  descrilieB  the  female  moths  of  the  Aiidn'  .h'an  hwfi 
&B  having  "  lenrs  niles  larpes  et  etaleea.  Un  senl  prr  -  ■  ; 
courbures  irreguli^res  et  des plis  anormoiix."  As  iii.  ■  ■ 
flies  of  all  kinds  reared  from  wild  caterpillars  iiii'l' 
often  have  crippled  winga,  the  same  cause,  whatevn  , 
probably  acted  on  silk-moths,  but  the  disuse  of  ttieir  «  m;; 
BO  many  generations  has,  it  may  be  suspected,  likewise  ci 
play. 

The  moths  of  many  breeds  fail  tfl  glue  their  eggs  to  tlie  si 
on  which  they  are  laid,"  bnt  this  proceeds,  according  to  0 
Hutton,"  merely  from  the  glands  of  the  ovipositor  being  wc*b< 

As  with  other  long  domesticated  animals,  the  instincts  ofjj 
silk-moth  have  suffered.  The  CAter])illar8,  when  placed  ooiH 
berry-tree,  often  commit  ihe  strange  mistake  of  devuminf  * 
base  of  the  leaf  on  which  they  are  feeding,  aud  coneequentiy  M 


"  'Tnmaact.  Ent.  Soc.,'  nl  BUpra, 
p.  317. 

'■  Stephen'!  IllnttratioDi,  ■  Hbiu- 
tellulB,'  vul.  ii.  p.  35.  See  also  Cii]it. 
Hulton,  'TniiMaeL  Ent.  Soc.'  ibid., 
p.  153. 


-  £ta<lei'  Kur  li 
k,'  1H59,  pp.  304,100. 
Quatrefag*!,   'B(ii<l«>.' * 

'TriDuct.  Ent,  3«V  49 
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{lot  they  are  capable,  according  to  M.  Robinet,"  of  again 

n|i  the  tnuik.    Even  this  capacity  Boinetimes  fails,  for 

us"  plowd  Rome  caterpiliare  on  a  tree,  and  those  which 

iH>t  able  to  renioimt  aud  perished  of  hunger;  the;  were 

Ibiipable  of  passing  from  leaf  to  leaf. 

I  of  the  nnxiilicationB  which  the  silk -moth  has  undergone 
Beorrelation  with  one  another.  Thus,  the  egga  of  the  moths 
itoduce  while  cocoons  and  of  those  which  produce  yellow 
UiSvi  slightly  in  tint.  The  ahdominal  feet,  also,  of  the 
■n  wliich  yield  white  cocoonB  are  always  white,  whilst 
■loh  give  jL'llow  cocooiw  are  invariably  yellow."  We  have 
El  the  cftterpillars  with  dark  tiger-like  Btripea  produce 
Miich  are  more  darkly  shaded  than  other  moths.  It  seems 
lablished*'  that  iu  France  the  caterpillars  of  the  races  which 
e  white  silk,  and  certain  black  caterpillars,  have  resisted, 
Uian  other  races,  the  disease  which  has  recently  devastated 
tdiHtrict«.    Lastly,  the  races  differ  constitutionally,  for  some 

neoeed  so  well  under  a  temperate  climate  as  others;  and  a 

I  does  not  equally  injure  all  the  races." 

tlie«ri  vaiious  facts  wo  learn  that  silk-moths,  like  the 
Vkuuala,  vary  greatly  under  long-cuntiniiod  domee- 
Icarn  also  the  more  important  fact  that  varia- 
^  occnr  at  various  periods  of  life,  and  be  inherited  at 
tocding  period.  And  finally  we  hco  that  insects  are 
to  the  great  principle  of  Selection. 

■1  il«  I-Edueauur.'  *c.,  p.        13,  309,  214. 
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1   KEED— euMK    VAKinriu    ««(«*«.  VI 

rt    WTERCtWHS. IIK4VS. rotiW 

a   LtTTLK,   BXCXPT   IS  Til*  TVMi 

I  SHALL  not  enter  into  go  mHcK  deteil  on  the  varinl'ilit]: 
cultivated  plants,  as  iti  the  case  of  domoeticated  anin 
Tho  subject  is  involvod  in  much  difficulty.  ButAuists  bi 
gunorally  neglected  cultivated  varieties,  as  IwniAth  tl 
notice.  In  several  cases  tbi.-  wild  prohitrjie  is  udIliiuvs 
duulitfnlly  known  :  aud  in  other  cases  it  ia  Imnlly  pusnbb 
distinguish  between  escajied  seedlin^cs  and  truly  wild  pUi 
HO  tliat  tJiero  is  no  safe  stapidard  of  comparison  l),v  wbid 
judge  of  any  Bup{ioeed  /rfuoimt  of  change.  Not  a  fe*  b" 
nistfl  believe  tliat  sevoral  of  onr  anciently  cultivated  jill 
have  ))ccome  go  profoundly  modified  that  it  is  not  pM 
now  to  recogniee  their  iiloriginal  parent-fonus.  S>l<i 
perjilesing  are  the  dimbts  whether  some  of  them  are 
scended  from  one  species,  or  fnam  several  incKtricablyi 
mingled  by  crossing  and  variation.  Variations  oftm  | 
into,  and  oannot  be  distinguished  from,  nionstrositirs: 
monstrosities  are  of  little  significance  for  onr  purpi*e.  3! 
variuticB  are  propagated  solely  by  grafts,  buds,  layers,  1« 
iVc..ftiid  frequently  it  is  not  known  how  far  thetr  ptcnlisr 
can  be    transmitted  by  seminal  generatiou.      Kuverllio 
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r^Lcts  of  value  can  'be  ^\caji(/(lf:  And  pthcr  facts  will 
;itLT  be  incidentally  given.  ,'*Jw  cliM  object  in  the 
''■llowing  chapters  is  to  shiA^  Wiv  Any  characters  in 

litivaled  plants  have  become  variabjl 
:  >re  ient«ring  on  details  a  few  ger^B^vmarks  on  the 
!i  of  cultivatod  plants  may  l>0  intrtHlflMd.     M.  Alph.  Dc 
'  <11(^'  in  Ftn  admintble  discussion  ou  tins  subject,  in  which 

- !  lays  a  wonderful  amount  of  knowledge,  gives  a  list  of 
■  if  the   most  useful   cultivated   plants.       Of  these  hv 

"4  that  85  are  almost  ^j^u^known  in  their  wild 

Ijiit  on  tills  head  oth^BHnpeteut  judges'  entertain 

'   <loul>ts.     Of  40  of  tl^^^hc  orifdn  is  admitted  by  M. 

uidoUe  to  be  doubtful-,  cither  from  a  certain  amount  of 

ijifarity  which  they  present  wheu  compared  ivith  their 

■■I  al]ie»  in  a  wild  state,  or  from  the  probability  uf  the 
r  not   being  tmly  wild   plants,  but  seedlings  escaped 

■  ulturo.  Of  tlic  entire  157,  32  aloiie  are  ranked  by 
i>.  Candollo  as  quite  unknown  in  their  aboriginal  con- 
II.  But  it  should  be  observed  that  he  does  not  include 
-  list  several  plants  which  present  ill-defined  charactertf, 

'.y,  the  various  forms  of  pumpkins,  millet,  sorghum, 
<  V'bean,  dolichos,  capsicum,  and  indigo.  Kor  does  he 
li-  flowers ;  and  several  of  the  more  anciently  cultivated 

I  4.  such  aa  certain  roses,  the  common  Imperial  lily,  the 

I  ■«>,  and  even  the  lilac,  are  said'  not  to  be  known  in  the 

t  V-  itn  the  relative  nnmbers  above  given,  and  from  other 

jrnmcnts  of  much  weight,  M.  De  Candulle  concludes  that 

;iiili4  havo  rarely  been  so  much  modified  by  culture  that 

■  V    rannot  bo  identified  with  tlieir  wild  prototypes.     But 

r!iL-"view,  considering  that  savages  probaYily  would  not 

'iiosen  rare  plants  for  cultivation,  that  useful  plants  aru 

r.illy  conspicuous,  and  that  they   could  not  ha^'o  bceu 

.hhabitauts  of  deserts  or  of  remote  and  recently  discoi'ereil 


"■'^Tiiphie  boUniqar  rnisonn^,'  PlanU,' bv   Di.  A.  Tarjfiooi-Tntntti. 

|>>>;B10  [oS91.  ft^   alao  ■  Edinburgh  Review,'  18e<i, 

■rvicw  bf  Mr.  BcnlliaRi  in  ■  Hnrt.  p.  510. 
<l,'ttd.ii.lS.U,p,l3:t,entlt1ed,  ■  '  Hht.  Nolo,' u  aboTt,  b<i  T*r- 

nral      Nolo      UD      cultivatKl  gioni-Toiintti. 
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h^tmim.  it  ifyfip  ■liiBg.ii  to  ma  that  ao  mtaay  of 
vatai  |J«>1»  aboaU  he   still  BBknown  or  oiily  i 
kMnra  u  tke  wiU  atete.     It  on  Um  atbor  luud 
tfcoB  plaate  faaw  fana  prafomidlj  mcdilied  by  d 
^■ealtj  ■'^^n-t—      T^  difficnltT  Toald  klaoli 
if  tfacy-  ka>«  tna  extsHinated  during  tli«  progia 
Mtin:  bat  H.  Dk  C«^U1b  hu  Bhown  that  this  p 
mUiaia  oatiwd.     As  aom  as  a  plant  was  enltivaj 
comttx,  tke  baUHSTLUeed  uiliafaitu)ts  woald  a 
need  Ib  aeardk  Ike  whole  mr&ce  of  the  land  for  il 
lead  to  ita  eztiipataao ;  and  eren  if  this  did  occnr  6n 
bmiae,  dcHiaaat  aeeds  wdold  be  left   in   tlie  grotini] 
tiofacal  eomntxiem  the  wild  Inzonaaoe  of  nature,  aa  m 
a^  iiiaailul  br  Humboldt,  overpowen  the  feebli 
laan.   la  aacMiitlT  ctriltaed  template  ooitntriea,fl 
wAole  lam  of  the  land  has  been  greatlj  changed,  it  fl 
be  doabted  that  sobw  plants  have  become  t 
theleae  DeCandolIc  haa  Bbown  that  all  the  plants  l| 
luHtwa  to  hare  been  fiist  CDltivateJ  in  Europe  atil^ 
in  the  wild  atate. 

UM.  Luiactenr-Deslongchamps*  and  De  Ouidol 
marked  that  oar  coluratedplanta.  more  e^>eci^yB 
mnet  originally  have  eiisted  in  nearly  their  p 
utherwioe  they  woald  not  have  been  noticed  a 
abjects  of  food.  But  theae  anthore  apparently  h 
itiderod  the  many  accounts  given  by  travelleraof  t] 
food  tx>llected  by  aavag^a.  I  have  read  an  acootn 
xavugee  of  Australia  cooicing.dnnng  a  dearth,  many  vi 
in  vurioUB  waya,  in  the  hopeuof  rendering  them  lunoc 
more  aatritioue.  Dr.  Hooker  found  the  half-«) 
habitautti  of  a  village  iu  Sikhiiu  sufferiug  ^ 
having  eaten  arum-roDts,'  which  they  hail  poundl 
for  sevenl  days  to  ferment,  so  aa  partially  to  i 
poisonous  nature;  and  he  adds  that  they  cooked  M 

•  ■CottiidcrMiuiuiior  leiCir^l«s'  d»  lapirtf  oRnnt  i 

l$*-l,  p.  37.     '  (■(bgriphie  Bol.,'  1855,  an  ftviaUn  laa 

p.  930.    "PImod  .uppoH  l-.picui-  •  IW.  Hookup 

tuic   nnciennij    eC   ruEonutant  1  uae  InfonnMiuB.  fk^alasifi— 

ripoquadigniviiiM,  plutil»tprobabl«  Jaunuis,'  1864,  VoL  il^ 
^ue  l»  cuitiTatvur*    aVKunt  cboiia 
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plants.     Sir  Andrew  Smith  infurms  me  that 
large  number  of  fruits  and  Bnccult-nt  lenves, 
roots,  are   nBod    in  times   uf  Bcarcity.     Tht 
idced,  Itnow  the  properties  of  a  long  catatogne  of 
Rm  having  lieen  found  daring  famines  to  be  catahle, 
nrious  to  health,  or  even  destmctive  to  life.     He 
|fy  of  Baquanaa  who,  having  been  expelled  by  the 
Ziilna,  had  lived  for  yeare  on  any  roots  or  leaTeti 
)me  little  nutriment   and   distended  their 
fBO  as  to  relieve  the  pangs  of  hunger.     They  looked 
ling   ebolctouB.    and    su He-red    fearfully   from   oon- 
Andrew  Smith  also  informs  me  that  on  such 
le  natives  observe  as  a  guide  for  theniselves.  whtit 
maSA,  especially  baboons  and  monkeys,  eat. 
innmerable   experiments   made   through   dire  ne- 
the  savages  of  every  land,  with  the  resuhs  handed 
:ition,  the  nutritious,  stimulating,  nnd  medicinal 
of  the  most  unpromising  plants  were  probably 
■ered.     It    appears,   for  instance,  at  first  an  in- 
fact  that  imtntored  man,  in  three  distant  cjnsrtors 
Id,  ahoidd   have  discovered,  amongst   a   host  of 
ts,  that  the  leaves  of  tlie  tea-plant  and  mattee, 
of  the  oiiflce,  all  included  a  stimulating  and 
»,  now  known  to  bo   chemically  the  same, 
■led  see  tliat  savages  suffering  from  severe  con- 
Would  naturally  observe  whether  any  of  the  roots 
||y  devoured  acted  as  a|ierionte.     We  probably  owe 
rlodge  of  the   uses   of  almost  all   plnnts   to  man 
t^inally  existed  in  a  harl:>arouB  state,  and  having 
b  oiimpelled  by  severe  want  to  try  as  food  atmoi^ 
|g  which  he  could  chew  and  swallow. 
what  we  know  of  the  habits  of  savages  in  many 
rf  the  world,  there  is  no  reason  to  suppose  that  our 
Uits  originally   existed    in   their  present   state  so 
to  man.    Let  us  look  to  one  continent  alone,  namely. 
,tth'  states  that  the  slaves  over  a  large  part  of  the 


■  Ib  Cnitnl  Afticai,'  Eat.       il.  pp.    if), 
El  pp.  bi9  mil  390 ;  Tul        ■  Trtveli,' 


I,   205,   370.    LiTing-tun 
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wiitral  region  regularly  ooUoct  the  fiwds  of  a  wild  graft  d< 
Pennisetum  dutiebum ;  iu  nnothor  district  ho  iaw  VKom 
i.-ulk-cting  th(3  8L«il8  of  h  I'on  by  swinging  a  s 
through  the  rich  moailow-laiiJ.  Keur  Tetu,  LiringiW 
olwtTved  the  natives  collecting  the  stalls  of  a  wild  gnKiM  i 
farther  south,  as  Andersaon  iuforuia  me,  tho  natives  ]ilfi 
tiso  the  aeod  of  a  grass  of  about  tho  t-izo  of  canary-eced,  wil 
tlioy  bull  in  water.  They  eat  also  the  roots  of  certain  fi 
and  every  onu  haa  rewl  of  the  Bushmen  prowling  nhonini 
digging  up  with  a  fire-hardeneil  stake  Tarions  routs.  Sioill 
fautij  with  respect  to  the  collection  of  needs  of  wild  gruswll 
other  parts  of  the  world  could  bo  given,' 

Accustomed  as  we  arc  to  cur  excellent  veg«tftbl«  B 
luHoious  fruits,  we  cau  hardly  persuade  oureelves  ihit  4 
stringy  roote  of  the  wild  carrot  and  parsnip,  or  the  lilt 
shoata  of  the  wild  asparagus,  or  crabs,  sloes,  itc.,  should  «> 
have  been  valued ;  yet,  from  what  we  kiu)w  of  the  baHS' 
Australian  and  South  African  savages,  we  netid  feel  nu  Jo 
on  this  head.  The  inhabitants  of  Switzerland  during  4 
Stone  period  largely  collected  wild  crabs,  sloes,  hullatm.^ 
of  roses,  elderberries,  boeuliuiast.  and  other  wild  lx.iTiH  II 
fruit."  Jemmy  Button,  a  Fucgiaii  on  board  the  Bt^ 
i-emarked  to  mo  that  the  poor  and  acid  blaek-enmoBl 
'lierra  del  Fuego  were  too  sweet  for  his  taste. 

The  savage  iuhabitauts  of  each  lanil,  having  found  out  t| 
many  and  hard  trials  what  plants  were  useful,  or  oonMI 
rendered  useful  by  various  cooking  processes,  wonld  afM' 
time  take  the  first  step  in  cultivation  by  plautiug  llimn 
their  usual  abodes.  Livingstone  °  states  that  the  n* 
Batokas  sometimes  left  wild  fruit-trees  atanding  iu  li 
gardens,    and  occasionally  oven  planted  them,   "«  inW 

'  Kor  iaittODc;,  ia  bntb  Nnrtb  uid 
Siiath  Am«ricn.  Mr.  lulgeworth 
('Junmiil  Pfoc.  Unn.  Soc.,'  toI  vL 
itot.,  1863,  p.  1S1)  status  th&t  ia  thii 
ilM«rU  of  the   Punjab  poor   womrn 


np,  "bj  B 
■■  tbe  f.    ' 


hHSkfll    . 

frriwiH,  saiuely,  of  A^ost    , 
Cenchnu,  itnd  Penniutum,  u  veW  a* 
;  suedi  of  tool  othar  g;«Dar>  belong- 


id^  li>  diKiinct  funi 
•  Prof.  O.  Hwr. 
lYahlbautea,  1BI)«. 
Nsturforsch.  G«e!l 
Dr.  H.  Christ,  in 
Fnuna  dei  PfahlbnuloD,'  1861,  i 
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tere  else  uaongst  tlie  nativee."  But  Du  Ch&UIu 
I  «u»l  some  other  wild  fmit-trees  which  had  beon 
md  these  trees  were  couBiderfd  private  property, 
tep  in  cultivation,  and  this  would  require  but  little 
tt,  wonld  be  to  aow  tho  eecde  of  useful  plants : 
soil  near  the  hovels  of  the  natives '*  would  often  be 
free  manured,  improved  varieties  would  sooner  or 
Or  a  wild  and  nnusually  good  variety  of  a  native 
bt  ttttruct  the  attentiua  of  some  wise  old  savage: 
nld  transplant  it.  or  sow  its  seed.  That  euperiur 
ff  wild  fruit-trees  occasionally  are  found  is  certain, 
ftee  of  the  Ami*rican  sjtccics  of  liawtlioms,  plums, 
tnpes.  ftud  hickories,  speciiied  by  Professor  Asa 
^wning  also  refers  to  ixTtain  wild  varieties  of  the 
t  being  "of  much  lai^r  size  and  finer  flavour  than 
ID  species."  I  have  referred  to  American  froit-treee, 
f  Km  not  in  this  caae  troubled  with  doubts  whether 
>  varieties  are  seedlings  which  have  escaped  from 
i,  'I'ransplHniing  any  Rii[>ertor  vnriety,  or  sowing 
i  hardly  implies  more  forethought  than  mij;ht  be 
it  an  early  and  rude  period  of  civilisntion.  Even 
Jian  barliarians  "have  a  law  that  no  plant  bearing 
be  dug  up  after  it  has  flowered ; '"  and  Sir  G.  Grey'^ 
I  this  law,  ovidyntly  framed  for  the  pretiervatiou  of 
IvioUted.  We  see  the  same  spirit  in  the  sjipcr- 
8iof  of  the  Fucgiaos,  that  killing  wafer-fowl  whilst 
1^  will  be  followed  by  "  much  rain,  snow,  blow 
I  1  may  add,  as  showing  forethought  in  tho  lowest 
t,  that  the  Fnegians  when  they  lind  a  stranded 
W  large  portions  in  the  sand,  and  during  the  often- 
iuntnes  travel  from  great  distances  fur  the  renmauts 
f-putrid  mass. 

a  been  remarked  "  that  we  do  not  owe  a  single 


t  da!  Fiifg^  Ihs  >pot 
t  bad  tonotrlf  uliml 
tecuiabod  at  ■  grvat 
i>  liTight  grccQ  tint  of 

1  Acad,   of  Aitt   iDil 

jril  loth,  I86n.  p.  41.H, 

t  FniiU  of  Amcrioi,' 


I&45,  p.  361. 

"  'JmirmilsorEiH'tiiin 
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Dseful  plant  to  Australia  or  the  Cape  of  Good  Hope.— aoimtrii 
iiIx>UDding  to  an  unparalli^loil  degrco  with  endL-uiic  «p«cki.- 
pr  ti)  New  Zealand,  or  to  America  BOuth  cif  the  I'lata^  m 
MKording    to   boiuc   authora,   not   to    America  nortbnarJ  of 
Mexico.     1  do  nut  believe  tbit  any  edible  or  valuaUe  ptut, 
CKcept  the  canary  grase,  has  l-een  derived  fr\)m 
uninhabited  island.     If  nearly  all  onr  OHeful  plnnis.  natirs 
of  Europe,  Asia,  and  South  Amerioa.  had  originailv  exiiui 
in  their  present  condition,  the  complete  abaeuce  of  eimilirif 
useful  plant§  in  the  great  coitntrieBJui^t  named  wonld  heii 
a  surprising  fact.     But  if  these  plants  have  been  so  gnat^ 
modified  and  improveil    by  cultnre  as  no   longer  closelv  tt 
resemble  any  natural  species,  we   can    undorstand  why 
above-named  ooimtries  have  given  us  no  useful  plants,  it 
they  were  either  inhabited  by  men  who  did  not  ciilttrmte 
ground  at  all,  us  in  Aaslralia  and  the  Cape  of  Good  Hopc,il 
who   cultivated    it  very   imperfectly,   as   in   some  paiti  d 
America.     These  cnuntries  do  yield  planta  which  are 
to  savago  man ;  and  Dr.  Hooker  "  enumerates  no  less  lla 
107  such  species  in  Australia  alone :  but  thtwe  plants  hit 
not  beeu  improved,  and  consequently  cannot  comjiete  witk 
those  which   have   been  cultivated    and    improved    iiintf 
thousands  of  years  in  the  civilised  world. 

The  cose  of  New  Zealand,  to  which  fine  island  we  «  ;*l 
owe  no  widely  cultivated  plant,  may  seem  opposed  la  tUl 
view;  for,  when  first  diacoiered,  the  natives  cnltmiJi 
aevoral  plants ;  but  all  inquirers  believe,  in  accordance 
the  traditions  of  the  natives,  that  the  c<«rly  PoIvnMtf 
oolonists  brought  with  them  seeds  and  roots,  as  well  U  lb 
dog.  which  had  been  wisely  preserved  during  thL-ir  !(•( 
voyage.  The  I'olyncsians  are  so  frequently  lost  ou  t]»  utri 
that  this  degree  of  prudence  would  occur  to  any  wamlwiif 
party :  henoe  the  early  colonists  of  New  Zealand,  like  ft* 
later  European  ccjlonista,  would  not  have  had  any  atnSt 
inducement  to  cultivate  the  aboriginal  plants.  Aooordiog* 
De  Candolle  we  owe  thirty-three  useful  plants  to  Men* 
Peru,  and  Chile ;  nor  is  this  surprising  when  wc  romen^ 
the  civilized  state  of  tlie  inhabitants,  as  shown  by  the  Gu' 
I'  ■Floraiif.\u8tr!illn,'IntPoductiun,  p.  c 
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high  autbority  wriles  in  1855,"  "  Wc  oureelTwt  have  no  hwilttioii 
in  Btating  out  conviction,  as  tbo  result  of  all  tli«  inosi  wLaiM 
OTidence,  tlint  none  of  these  CerealfA  exist,  nr  haTo  eiiHiod.  ttui} 
wild  in  their  present  state,  but  that  mII  are  cultivated  varietieB 

On  the  other  hand,   A.lph.  De  Coodollu"'  has  adduced  sbnudut 
evidence  that  common  wheat  {Tnlicum  vulgair)  has  Iweo  found 
■wild  in  Tnrious  parts  of  Asia,  where  it  is  not  liJtelj  to  have  eeo|«^ 
bora  cultivation  :  and  there  is  suue  fon.'c  in  U.  Gudran's  renuri^ 
that,  supiKwing  these  plants  to  be  escAped  seedlings,''  as  the;  h&n 
propd^ted  themEelvea  in  a  wild  slatu  lor  several  guncrations,  Ibeii 
continued  resemblance  to  cultivalod  wheat  renders  it  probable  llut 

tendency  to  inheritance,  which  most  of  the  varieties  of  wheat  etinRV 
as  wo  shall  presently  see,  is  here  greatly  undervuluod.     Unch 
weight  mnHt  also  be  attributed  to  a  tBDiark  by   i-nitessor  Hild*- 
brand."  that  when  the  Reeds  or  fruit  of  cultivated  plants  pOf«« 
qualitiesdiBadvautagcoivsto  tliom  as  a  means  of  distribution,  we  nf 
feel  almostsiire  that  they  no  longer  retain  their  aboriginal  cooditMiL 
On  tlie  other  lumd,  M.  De  Candolte  insists  strongly  on  the  freqtMl 
occurrence  in  the  Austrian  dominiunsof  rye  and  of  one  kind  ofuttt 
in  an  apparently  wild  condition.     With  the  exception  of  these  two 
cases,  which  however  arc  rather  doubtful,  and  with  the  exwplim  rf 
two  forms  of  wheat  and  one  of  l«rley.  which  he  believes  tohavolxai 
found  truly  wild,  M.  De  Caudolle  does  not  seem  fully  satlsBed  vAk 
the  other  reitorted  discoveries  of  the  parent-fonns  of  onr  ottei 
cereals.    With  respecl  to  oats,  aceording  to  Mr.  Baekmann,"  the 
wild  English  Avtvii/alua  can  be  converlwibya  few  years  urouafnl 
cultivation  and  selection  into  forma  almost  identical  with  two  tot 
distinct  cultivated  races.     The  whole  subject  of  tbo  origio  in 
specific  distinctness  of  the  various  cereal  plants  is  a  moat  diSooB 
one ;  but  we  shall  perhaps  be  able  to  judge  a  little  better  after  OIB- 
Biduring  the  amount  of  variation  which  wheat  has  under^xma 
Melzeer  describes  seven  species  of  wheat,  Godron  refers  to  In, 

1 

'•  Mr.    BoDChtm,    in    hia    review.       (torn.  i.  p,  le:,)  hna  ibowi,  by  anM 
cntitlHl   'Hist.    >'dih    nD  gnltirated       >ripsri  men  U  that  the  firol  (Up  ia  III 
Plonti.'  by  Dr.   A.   Tugioui-ToxHtti.       tuiriia,    vi>.  jK^ikifu    tritmiAt,  a  t 
ia  'JoDiual    of  Hon.  Hoc,'  vol.  li.       hvlniit  twtweaii  wbcnt  HStAJLtl^- 
(18&5).  p.  133.     He  iDlbmw  me  that       The    fraqueac-y     *lth    whicb    «**| 

"  -GB-graph.  Bal.,'  p.  328.    Tlw      %tiAm\  in-oEur   !»       :     '     '      '   " 
whule  tubjcct  » ili«ii«i«i  vith  vima.      iritkvidct  iKOine.-,  f  ... 

"  lJoari«>,-D»rE.piM,-i™.  ii.  p.      rBpepttoU,  G«lr,n 
73.     A  few  years  ago  tha  Mcollent.           "-Ui»     Verbr.-,-.-.         :■        ■_] 
tiiauKh    muLDterpreteil.    obsL-natiuun       Pflaaafl).  187:1,  u.  ll>!).                 ^H 
of   M,   Fubrd  l«d   msuy   iwraoDt   to          "  {tei»<rt  lo  BHUahiwecili^H 
believe  that  wheat  w>*  >  modllied       lH.'i7,  p.  207,                          ^^M 

1 

and  De  Csodolle  to  cnlj  finr.  II  h  aot  iaxptdbtHe  tlvt,  fceMiai 
tbe  kinds  kaoini  in  Europe,  otlwr  rtn»^v  chaacioised  fcnH  exiBt 
in  ih«  more  distaui  pnto  of  the  warid;  fcr  Tiiiw  liiii  fliifnn 
ctiaiDfis  "  HpmkR  of  thrw  iwv  cptdn  or  nrieties,  ant  to  Eanf» 
ID  lym  from  Chinoe  KoaeoliB,  vUdi  he  niniiihiii  as  Imuk  thm 
iiiijii:i't.<.ii.«.  Hoomoft  *>  ate  E|)nk«  of  Bawn  vbnt  m  l^kkh 
»  v-ry  pet-aliar.  IT  tbeae  botankta  an;  right  «te  believe  that  at 
lots)  -.  vt'U  §ip«cii)B  of  wheat  oiigjoaOj  exited,  tbcs  the  aaioiMit 
of  tftTi;itiiiri  ill  iiiiji  iiinimlaiil  iliaiiiiii  ■liiili  wliiai  lian  iimliniii 
unilt^r  ^'llltiTBtjoIl  haa  beoi  liif^t:  bat  if  oalj  foor  or  a  Ibmct 
uuiiilxr  i>f»peciesor^itiaU7exiEl«d,tbaiit  iacTideiit  ItelTarietia 
hav-f  iirjsi^u  HO  Btronglj  malted,  that  tbe^  hare  been  coPM«lcted  I7 
Me  JudK^fl  as  ■pedficallj'  distiacL  Bat  the  impogaibility  oT 
idiae  which  fornM  otight  10  be  ranked  aa  apeeifa  ud  which  as 
'etin,  makes  it  neeleesto^Kdfjin  detail  tbediSeieoceB  betweta 
lanuos  kiiidB  of  wheat.  SpeakniK  genenUj,  the  oi^m  of 
itioniliffc3'  little;"  but  aome  kiDoa  (etow  ckne  and  nfHieht, 

, s  oUiers  spread  and  taQ  along  the  ^roand.    Tbe  straw  diflcn 

ifatiDg  mora  or  lem  holtow,  and  in  qnalitj.    Tbe  eats  "  diA:r  in 

~~  r  and  in  ehapc,  being  oiiadranpnlar,  oomprnaed,  or  n«ail7 

Irical ;  and  the  florets  tliffer  in  thtrtr  approximation  to  ««ch 

tbeir  pubt«oeDce,  and  in  being  more  or  Ices  elongated. 

ptmeJice  or  absence  of  b«rli«  is  a  oongpicoons  diflerence,  and  in 

■—  Graminae  terres  even  as  a  generic  character;"  altfaongfa, 

:ked  bj  Gijdion,"  the  preHenw)  of  barhe  is  variable  in  certain 

nei,  and  espocially  in  those  sncb  as  HmmHt  HcaKimt  and 

tnmlei'lmn,  which  habitually  grow  mingkyl  with  onr  cereal 

id  which  have  thus  tmintentionally  becu  exposed  to  cnltnn. 

ina  diBcr  in  size,  wu^t,  and  colour ;  in  being  more  or  let* 

_kt  me  end,  in  bein^  smooth  or  wrinktod,  in  being  either 

globniar,  oval,  or  elongated;  and  finalt;  in  internal  textnie, 

tender  or  hard,  or  even  almost  homy,  and  in  the  pn>|iorli«i 

ilcn  which  they  contain. 

icarljr  all  the  races  or  species  of  wheat  vary,  as  Godron"  haa 

•rkod.in  an  exactly  paralk-l  iDanner, — in  the  seed  being  downj 

Elalmns,  and  in  colour. — and  in  the  florets  being  barbed  or 

I  barbed.  Ac    Those  who  bcticTe  that  all  the  kinife  are  descended 

a  aingle  wild  species  may  account  fur  this  parallel  rariaiion 

'     tnberilance  of  a  similar  constitution,  and  a  conseijueiit 

....'J  to  Tary  in  the  sanio  manner;   and   those  who  liolieTe 

tbegeitentl  Iheori-  at  dcecoDt  with  modi  ligation  mo;  extend  this 
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view  to  tbe  sereral  species  of  v 
of  nature. 

Altliungli  few  of  the  Tarietiefl  of  wheat  present  an;  Mmspicaovi 
diSurencu,  their  number  ia  CTeat.  Dolbret  cultivated  dnring  tidit] 
years  from  150  to  160  klnas,  and  excepting  in  the  qn»1itj  of  t^ 
lirain  they  all  kept  tme;  Colonel  Le  OoalGUr  possessed  upwfmUd' 
150,  BDii  Fhilippar  322  varieties."  As  wheat  is  an  annual,  ve  tliiH 
see  how  strictly  many  trifiing  differences  in  character  are  inh«hBed 
tlirough  many  generations.  Colonel  Lo  Couteur  ingitit«  Btruu^lyca 
this  Bamo  faut.  Id  bis  persevering  and  succeesful  attempts  to  tain 
new  varieties,  he  found  that  there  was  only  one  "  secnre  mod  ' 
'■  ensure  the  growth  of  pure  sorts,  namely,  to  grow  them  from  si_.^. 
"  grains  or  from  single  ears,  and  to  fol  low  up  the  plan  by  aftemi^ 
"  sowing  only  the  prodnce  of  the  muet  productive  so  as  to  foim  > 
"  stock."  Hut  Major  Hallett"  has  gone  innuh  farther,  and  bjflifi 
continued  selection  of  plants  from  the  gnuns  of  the  f«ine  eu, 
daring  successive  gvueratiODS,  has  made  his  '  Pedigree  in  Wlmt' 
(and  other  cereals)  now  famous  in  many  quart«rs  of  tlie  wxU. 
The  great  amount  of  yoriabihty  in  the  plants  of  the  taut 
variety  is  another  interesting  point,  which  would  never  hat 
been  detected  except  by  an  eye  long  practised  to  the  mt; 
thus  Colonel  Le  Couteur  relates"  that  in  a  field  of  hia  MB 
wheat,  which  he  considered  at  least  as  pure  aa  that  of  any  of  Uf 
neighbouTB,  Profeeeor  Ia  Gasea  Ibnnd  twenty-throe  eQtI*;  ui 
Professor  Hcnslow  has  olncrved  aimilar  facts.  Beaides  soeh  il- 
dividnat  variations,  fbmu  sufficiently  well  marked  to  be  valned  ui 
to  become  widely  cultivated  sometimes  suddenly  appear:  ttiS 
Hr.  Shii-reff  has  had  the  goi>d  fortune  to  raiee  in  his  Wvmne  smi 
new  varieties,  which  are  now  extensively  grown  in  many  fUtt  li 
Britain." 

Ah  in  the  caae  of  many  other  plante.  some  varieties,  both  oU  ui 
new,  are  tor  more  constant  in  character  than  others.    ColtindU 
Couteur  was  forced  lo  reject  some  of  his  new  aub-vorietiiM.  whili  .. 
he  suspected  had  been  produced  from  a  cross,  as  incompl'l 
sportive.    On  the  oiher  hand  Major  Hallett**  has  shown  llOW«^»da^ 
fully  constant  some  varieties  are,  although  not  ancient  oncs,aD<lil- 
thoughcnltivattd  in  various  countries.  With  respect  tu  the  teodnQ  I 
to  vary.  Melzger"  gives  from  his  own  experience  Mime  inteRrttaf  ] 
facts:  he  describes  three  Spanish  sub-varietiee,  more  oapecially*  1 


*■  For  Dnlbnt  Bud  Phitippar.  sM 
LoiMleor-Deslongchamp*,  'Cuiwid.sur 
In*  Cereiilei.'  pp.  43,  TU.  Le  Cuutcur 
on  Wheat.,  pp.  ti,  14-17. 
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kQiiwii  tn  he  ranrtwit  in  Spmia,  vhiefa  m  Genamaj  mtiineii  thtdr 
irii|K.T  <'liamptfr  only  iIdHdk  hot  nnomen;  aaotber  rwiety  kopt 
Dili-  niily  in  ptal  laii>i.  bat  after  hkniu;  been  enltivsl«d  for  tventj- 
titt'  y>7ir<  became  more  coDEtaoi  tie  menticHis  two  other  snb- 
viiri'.'t  II-^  trhich  vere  at  first  incoBBtant,  bnt  calHeqaentlj  lii««fniw, 
npiurt  ntiv  without  tuij  nelectMii,  «ccartanied  to  tlkBir  new  hoONii. 
lui.l  r^tiLiiieil  their  proper  chanrter.  TbeK  beta  abow  what  antU 
cliiui;.'r~  in  the  ocautitioDfi  of  life  cKue  Tarialnli^,  aitd  tbej  ftutiter 
ttiuw  tliat  a  Tsrielj  maj  beoame  habitaated  to  now  r-nnAitint^ 
One  IN  At  first  ineliDed  to  MiMrlade  with  TjiiaiiftiT'nmtmtpfhnnrif^ 
that  wheat  cnltiTated  id  Lbc  nme  oanMry  is  enwwd  to  wuMxiaMf 
uujfnriii  cnnditionE;  but  maDnna  dilte,  aeed  >■  tikae  from  imm 
"»]  lo  ^itiithsr,  and,  what  is  far  more  importaBt,  the  {rianta  am 
np-'^'l  iu>  little  as  poMbleto  stmgKle  with  other  planla,  mnI  an 
thu'  I  n.iNcd  to  «ust  tuider  diversified  ooaditiona.  In  a  etat«  of 
UTiiri-  --ach  plant  is  confined  to  that  particqlar  station  tad  kind 
if  niiinmifnt  which  it  can  wize  fram  the  other  plants  by  which  it 
UMirr.im.ied. 

VS  li'iti  •gnickl}'  assomeB  new  habits  of  life.  The  Kuniner  and 
icm'i  T  kimls  were  rUwed  by  Limueos  as  diMinet  ra>ecies;  bat 
M  M.ir.Tiii:-r"  has  proTed  that  the  difierence  between  thetniaonlj 
i>  i:  >.  -  iry.  He  Bowed  winter-wheat  iu  string,  and  ont  at  one 
I  jilants  four  alone  prodnced  ripeweda;  theae  wwe  aown 
I'  <  '»ii,  and  in  three  yean  pUnta  were  reared  which  ripened 
l!:  :>ii  :r  Hc«d.  Coorend/,  nearly  all  the  plants  rained  from 
'^ mint r- wheat,  which  was  mwn  in  aatnnm,  perished  from  frost; 
l<ul  a  f-w  were  »Ted  (tod  prodoeed  seed,  and  in  three  ycare  thin 
summer- v&ritity  was  converted  intoa  winter- variety.  Henre  it  isnot 
grminnini;  that  wheat  soon  becomes  ta  a  certain  citent  acclimatised, 
ana  lh»t  seed  brought  from  distant  oonntriee  and  sown  in  Europe 
v«get&tes  at  first,  or  even  for  a  connideroble  period,"  differently 
firatn  oar  European  Tsrietiea.  In  Canada  the  first  aeltJeri.  aecora- 
ing  tn  Kalm,*  found  their  winters  too  serere  for  winter-wheat 
bRnghl  from  Franoo,  and  their  snmmers  often  too  short  for  som- 
mer-whcat ;  and  the;  tlienpht  that  their  country  was  useless  (a^ 
ooni  cmps  nntil  th^  procorod  sutDiner- wheat  from  the  n^rthera 
parts  of  Europe,  which  succeeded  well.  It  is  nolorioux  that  t^ 
propurtion  of  gluten  differs  much  under  difTcrcnt  climatea.  The 
wciehl  of  the  grain  is  also  quickly  affected  by  climate:  Loisclenr- 
!><.-<  1  on  p-lmmpa  *  sowed  near  Paris  £4  TarietJes,  nhtaincd  from  the 
^i^itli  ..f  France  and  from  the  Black  Sea,  and  5*2  of  those  yii^ldod 
«nl  fr>ni  10  to  40  p«r  cent  heavier  than  the  parcut-eeed.    He  then 
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Q  conclu&ion, 
wheat  hare  &riam;    bat  llieir  difTerences  are  nuj 
unless,  indeed,  §ome  of  the  so-called  Epei.'iee  t 
varietiefi.     Those  who  believe  tbitt  &om  fuar  to  i_ 
species  of  Triticum  origiii»Uy  existed  in  m-nrlj'  t 
ditiou  as  at  present,  rest  their  belief  chiefly  i 
antiqnity  of  the  several  fomut."     It  IE  an  i 
which  we  bare  recently  Wmt  from  the  admit 
of  Hcer,"  that  the  inbabitant£  of  Switzerlwid,  n 


•'  -Oo  the  Vifieti 
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as  the  Neolithic  period,  oiiUivat«(l  no  loes  than  ton  cereal 
plants,  namely,  five  kinds  of  wheat,  of  which  at  least  four  are 
ecuiimonly  looked  at  as  distinct  Bjjucies,  three  kiii<ls  of  barley, 
a  paujciiui,  and  a  setaria.  If  it  could  be  shown  that  at  the 
earliest  ilniv-n  of  agrioultiiro  five  kinds  of  wheat  and  three  of 
barley  bad  l»en  oultivatoil.  wo  ahuuld  of  course  be  compelled 
to  look  at  these  farmu  ax  distinct  species.  But,  as  TIeer  has 
remarkol,  agriculture  oven  at  the  Neolithic  period,  bad  already 
made  considerable  pn^reBs ;  for,  besides  the  cercMtls,  peas, 
poppies,  flax,  and  apparently  apples,  were  cultivated.  It  may 
alau  be  infeired,  from  one  variety  of  wheat  being  tbesocallod 
Egyptian,  and  frum  what  is  known  of  the  native  tountry  of 
the  pnuicuiu  and  setaria,  as  well  as  &om  the  nature  of  the 
woeils  which  then  grew  mingled  with  the  crops,  that  the  lake- 
inhabitjinte  either  still  kept  up  oommeroial  inttrcoui-se  with 
Borne  sriutherii  people  or  had  originally  proceeded  as  coluuiete 
truin  the  .South. 

IxiiHeleur-Deslongehamps  "  has  argued  that,  if  our  cereal 
plant*  have  been  greatly  modified  by  cultivation,  the  weeds 
"  ioh  habitually  grow  mingled  with  them  would  have  been 
Jly  tnodilied.  But  this  argument  shows  how  completely 
I  principle  of  selection  has  been  overlooked.  That  such 
B  Have  not  varied,  or  at  least  do  not  vary  now  in  any 
me  degree,  is  the  opinion  of  Mr.  H,  C.  Watson  and 
a  Graj',  as  they  inform  me ;  but  who  will  pretend 
■  aay  that  they  do  not  vary  as  mnch  as  the  individual  plants 
s  8ul>- variety  of  wheat?  We  have  alR"ady  seen 
IRt  pure  varieties  of  wheat,  cultivated  in  the  same  field,  offer 
imy  slight  variations,  which  can  be  selected  and  separately 
and  that  occasionally  more  strongly  pronounced 
klwtionB  appear,  which,  as  Mr.  mdrreffbas  proved,  are  well 
Ihy  of  extensive  cultivution.  Not  until  equal  attention 
f  piud  to  the  variability  and  selection  of  weeds,  can  the 
ment  from  their  amstancy  under  unintentional  culture 
f  of  any  value.  In  accordance  with  tlie  principles  of 
can  imderstand  how  it  is  tbit  in  the  several  oul- 
micd  varieties  of  wheat  the  organs  of  vegetation  differ  so 
;  for  if  a  plant  with  pecnliar  leaves  apjiearod,  it  would 
*'  'Les  Wrcalw,'  n.  fll. 
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be  negloct«<l  unless  the  graine  of  com  were  at  the  sitniK  ti 
enperior  iu  qiiality  or  size,  'i'lin  nelectiotL  of  wxl-corn  » 
strongly  recoraraended  **  in  ancient  times  by  C(flumdlft.a 
L'bIsus  ;  and  ae  Virgil  sajB,— 

"  I've  seen  the  largest  eeeds,  tho'  Tiew'd  with  care, 
D^enerote,  unless  th'  induEtriona  hand 
Did  yearly  cull  thu  largest." 

But  whether  in  ancient  times  selection  was  methi 
pursued  we  may  wall  donht,  when  we  hear  how  laborii 
work  has  been  found  by  Le  Couteur  and  Hallelt  Alllii'0|4' 
the  principle  of  selectii>n  is  so  important,  yet  thii  liltlc  wliid 
man  has  efi'ected.  by  iuceeaant  efforts"  during  thuiisaDila  d 
years,  in  rendering  the  planta  more  productive  or  the  gnia 
more  nutritious  than  they  were  in  the  time  of  the  old  Egypt- 
ians, would  seem  to  Mpeak  strongly  against  its  efficacy,  BH 
we  must  not  forget  ihat  at  each  successive  jieriod  the  state  <( 
agriculture  and  the  quantity  of  manare  supplied  to  the  kni 
will  have  determined  the  luaximum  degree  of  prcMlnetivenea: 
fur  it  would  be  impossible  to  cultivate  a  highly  prodnctin 
variety,  unless  the  land  contained  a  sufficient  eapplv  <if  it* 
necessary  chemical  elements. 

We  now  know  that  man  waa  BufBciently  civilised  to  culti- 
vate the  ground  at  nn  immensely  remote  period ;  so  tU 
wheat  might  havelx-en  improved  long  ago  nptothntetanJut 
of  excellence  which  was  possible  under  tie  then  existing  vWl 
of  agricultnre.  One  small  class  of  fact«  aupportii  this  vieirtf 
the  bIciw  and  gr.tdnal  improvement  of  our  cereuU.  In  dt 
most  andent  lake-habitations  of  Switzerland,  when  8M 
employed  only  flint-tools,  the  most  extensively  cnltiraigi 
wheat  was  a  peculiar  kind,  with  remarkably  smnll  eara  at 
grains."  "  Whilst  the  grains  of  tho  modem  foniis  are  i» 
section  from  seven  to  eight  uiillimotrus  in  length,  iho  Ui|B 
grains  from  the  lake  habitations  are  six.  seldom  sevtu,  nl 
the  smaller  ones  only  four.     The  ear  is  thus  mnch  namxnK 

»  Qncttfd  by  Le  Caulciu,  p.  16.  bsntiti. '  18>>6.    The  follaa 

*' A.  DBC«[nlulle,-G^graph,  Hot.,'  is  quotha    from    Dr.  Ckiiit,'! 

p.  93S.  FnuoadrrPriblbauttBin 

"  0.  Ucer, '  Die  PB>iiieD  d«r  Pfabl-  mtytc,'  IM  I,  i.  i2i. 
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ul  the  sptkelets  stand  out  uioro  horizontally,  tfaau  in  our 

lent  forms."     S<i  again  with  hurley,  the  most  ancient  and 

1  extensively   tniltivated   kind    had  Bmall    ears,  and  the 

runs  were  "  smaller,  shorter,  and  nearer  to  each  other,  than 

I  thvt  now  grown  ;  without  the  hnak  they  were  2  J  lines  long, 

h)  noareoly  Lj  hmad.  whilut  those  now  grown  have  a  length 

rvt!  liuee,  and  almoet  the  same  in  breadth."  *'     These 

l-firaiucd  varieties  of  wheat  ami  barley  are  believed  by 

lo  bo  the  parent-forms  of  certain  existing  allied  varietiea, 

,,'  h  have  supplanted  their  «arly  progenitors. 

UutiT  ^ves  an  interesting  account  of  the  first  appearance 

Ml   final  disap{)earance  of  the  several  pUnta  which    were 

lltivntod    iu    greater    or   lees   abunitani^    in    Switzerland 

:i  iiip  former  gnccessive  periods,  and  which  generallydifterwi 

'•r  lees  from  our  existing  varieties.     The  peculiar  sniall- 

1  anil  siiiall^^ained  wheat,  already  alluded  to,  was  the 

HJUBBt  kiud  during  the  St^ine  jx-riod ;  it  lastwl  down  to 

IlcU'etiou-Roiiiau  age,  and  then  became  extinct.     A  second 

'■   was  rare  at  first,  bat  uftorwarda  became  more  frequent. 

i-rd.  the  Egj-ptian  wheat  (T.  turgidum),  does  not  agree 

.  'Ay  with  any  existing  variety,  and  was  rare  during  the 

.1    period.     A  fourth  kind  (3".  dicuceum}  diifera  from  all 

Ml  varioties  of  this  form.     A  fifth  kind  (T.  moBwoccum) 

...iWM  to  have  eiistefl  during  the  Stone  period  only  by 

[irvsencc  of  a  single  car.     A  sixth  kind,  the   common 

•'■lla,  was   not   introduced   ijito   Swit/erland    until   the 

1/1)  age.     Of  hurley,  Iiesides  the  short-eared  and  small- 

■ns!  kind,  two  others  were  cultivated,  one  of  which  was 

lur^roe,  and  resembled  our  present  common  S.  diilichum. 

'  iritjg  the  lironze  age  rye  and  oats  were  introduced;  the 

■it-gnina  being  somewhat  smaller  than  those  produced  by 

Mr  existing  varieties.     The    poppy  was  largely  cultivated 

kring  the  Stone  period,  prohahly  for  it«  oil ;  but  the  variety 

*luch  then  existed  is  not  now  known.     A  peiuliar  pea  with 

Mull  seeds  lasted  from  the  Stone  to  the  Bronze  ago.  and  then 

notmeextiuet ;  whilst  a  peculiar  bean,  likewise  having  small 

*»iis,  came  in  at  tlie  Bronio  period  and  lasted  to  the  time 

^  the   Komans.     These  details  ijouud  like  the  doscriptions 

"  riwr.  ■•  quDltd  bj  Carl  Vogt,  '  Urtum  on  Kau,'  Eng.  trudat.  p.  3bb. 
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given  hy  pftlicontologists  of  the  first  ftppearance,  the  in 
rarity,  and  final  extiuction  or  modificatioD  of  foRsil  aji 
embedded  in  tbe  suoceeeive  stages  of  a  g;eologioal  forniao! 

Finally,  every  odo  inuat  judga  for  himself  whetber  ill 
more  probable  that  the  seyeral  forme  of  wheat,  lurli'y,  iril 
aod  onts  aru  doBcended  from  between  ten  and  lifU«n  ■[ 
moat  of  which  are  now  either  unknown  or  extinct,  orw! 
they  aru  deaoeuded  from  between    four  and  right  ^ 
which  may  have  either  closely  resembled  our  prtiaentvnltn 
forme,  or  have  been  so  widely  diSerent  as  to  escape  i<l 
tion.     In  this  latter  case  wo  must  conclude  that  mancn 
the  cereals  at  an   enormously  remote   period,  tai  tu 
formerly  practised  some  degree  of  selection,  which  it 
not  improbable.     We  may,  perhaps,  further  believe  tii&Vfl 
wheat   was  first  cultivated    the   ears   and  graiiu  ii 
quickly  in  size,  in  the  samo  manner  as  the  roots  of  ' 
oan'iit  and  parsnip  are  known  to  increase  quickly  U 
under  caltivalion. 

jtfaiie  or  Indian  Com:  Zra  mai/s. — Botnuists  an.'  n«u!jj 
mous  that  all  the  ciiltivnted  kinds  belong;  to  the  8 
It  is  undoubledlj "  of  American  origin,  and  waa  gwiil 
aborjgiucs  throughoat  the  eoulinent  from  New  England  Hr 
Its  cultivation  must  have  been  extremely  ancient,  for  "Ol 
des  cribea  two  kinds,  now  extinct  or  not  known  in  Parn,  "M 
token  from  tombs  apparently  prior  to  the  <lynast;  of  tt~ 
But  there  is  even  stronger  evidence  of  antiquity,  for  I  fbuil 
coast  of  Fern  "heads  of  mnize,  together  vith  eighteen  A 
recent  sea-Khell,  embedded  in  a  beach  which  had  been  UN 
least  85  feet  above  the  level  of  the  Bea.  In  accordann  * 
ancient  cultivation,  numerous  American  varieties  have  %at 
aboriginal  form  has  not  as  yet  been  discovered  in  tliefli 
A  peculiar  kind/'  in  nhifth  the  grains,  instead  of  being  B 


"  Sw  Alph.  De  (:»ndolle'»  ionjt  dis- 
onuion  in  hi« '  Gi<ugr»ph.  Bot.,'  p.  S42. 
With  mpect  to  N«w  Engluid,  m  Sllli- 
bub'i  '  Amciiiciin  Jonriwl.'  vol.  »liv. 
p.»9. 

"  'Tra«lB  JD  Pern,"  Eng.  tniDdBt., 
IK  177. 

"  'OboIi^.  OU«ry.  on  S.  America,' 
184a,  p.  49. 

•'  ThliiUjiUiti,  figured  in  Bonafous' 
miigliifimiit  work,  'Hist.  Nut.  <lii 
U>b,     183<i,    I'l.    V.  bii. 
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HiK.,"  Oct.  19th.  184'i,  p"«  " 
Recount  of  aowlDg  th<  k«iI- 


bd  hy  hnskfi  as  much  aa  eleren  lines  in  length,  has  been 
rint  OD  insufficient  evidence,  to  grow  wild  in  BraKil.  It  is 
[certoin  t1ml  ttie  aboriginal  form  would  have  had  ita  gmins 
mtected ;  "  bnt  the  seeds  of  the  liraziUun  variety  produce, 
nrfrora  Professor  Asa  Gray,  and  as  is  atated  in  two  published 
lb,  either  common  or  husked  maize;  and  it  is  not  credible 
iViId  species,  when  first  (>ultivated,  should  vary  so  quickly 
tao  great  a  degree. 

It  tuu  varied  in  au  extraordinary  and  conspicuous  manner. 
K,**  who  paid  jiarticular  attentiou  to  the  eultivittion  of  this 
PMkes  twelve  races  (tmter-art)  with  nomoroos  sub- varieties; 
I  latter  some  are  tolerably  constant,  others  quite  inconstant. 
iflerent  raoes  vary  in  height  from  15-18  feet  to  only  1&-1H 
V  M  in  a  dwarf  variety  described  by  Bonafons.  The  whole 
▼uiable  in  shape,  l>eiug  long  and  narrow,  or  short  and  thick, 
inched.    The  ear  in  one  variety  is  more  than  four  times  as 

■  in  a  dwarf  kind.  The  seeds  are  arranged  in  the  ear  in  from 
I  even  twenty  rows,  or  are  placed  irregularly.  The  needs 
"loured— white,  pale-yellow,  orange,  red,  violet,  or  elegantly 
iedwith  bIncJc,  and  in  the  name  ear  there  are  Eometimes 
of  two  colours.  In  a  small  collection  I  found  that  a  single 
l<f  one  variety  nearly  equalled  in  weight  seven  grains  of 

■  Tariety.  The  sliajK  of  the  seed  varies  (O'eatly,  being  very 
I  tiearly  globular,  or  oval;  broader  than  long,  or  longer  than 
KVithoat  any  point,  or  produced  into  a  sharp  tooth,  and 
^Ai  is  sometimes  j-ecurrcd.  One  variety  (the  ruKosa  of 
M,  and  which  is  extensively  cultivated  in  the  United  States 
Mcom)  has  iU  seeds  curiously  wrinkled,  giving  to  the  whole 
Rfagnlar  appearance.  Another  variety  (the  cymosa  of  Bon.) 
ms  ears  so  crowded  together  that  it  is  called  mats  «  bmifuel. 
Ms  of  some  varieties  contain  much  glucose  instead  of  starch, 
nwers  sometimes  appear  amongst  the  female  flowers,  and 
tSoMt  haa  lately  observed  the  rarer  case  of  female  flowers  on 
''lute  panicle,  and  likewise  hermaphrodite  flowers. °'  Axara 
*«*  a  variety  in  Paraguay  the  graius  of  which  are  very 
litnd  he  states  that  several  varieties  are  fitted  for  being  cooked 
^ious  ways.  The  varieties  also  differ  greatly  in  precocity,  and 
different  powers  of  resisting  dryness  and  Iho  action  of  violent 
"  Some  of  the  foregoing  differences  would  eerlninly  be  con- 
d  of  Bpet^ific  value  with  plants  in  a  state  of  nature. 

ComU  R^  states  that  the  grains  of  all  the  varieties  which  he 


MHIb-T^diImi,    'UemcaU    dt       p.  80;  AI.  De  Ci 
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cultivated  ultiinat«lj  nssnined  a  yellow  colour.  But  Boufuu* 
fouud  that  taost  of  tbuee  which  he  sowed  for  ten  consecutive  7011 
kept  true  to  their  proper  tiuts;  and  ho  adds  thnt  in  the  n!l«Ti4 
th«  FyrcDecs  and  on  the  plaiiiRof  Fiedniont  a  whit«  maize  hulMI 
onltivated  for  more  than  a  century,  and  has  underEonv  nu  ilii 

The  t»ll  kinds  grown  iu  Bouthem  latitudeH.  and  therefore  vi,  . . 
to  great  heat,  tequira  from  ax  to  seven  months  to  rip^n  thmr  H«l; 
whereas  the  dwarf  kindR,  grown  in  northeru  and  colder  clitnd^ 
require  only  from  three  to  four  monthEi."  Peter  Knlin,"  1A1 
porttcnlarly  attended  to  thix  plant,  says,  that  in  the  United  StdM, 
in  proceeding  from  south  to  north,  the  plants  sleailily  diiainid  k 
hulk.  S(«ds  brought  from  lat.  37°  in  Virginia,  and  soim  in  Wl 
43^-44''  in  New  England,  produce  plants  which  wiU  not  ripen  fii ' 
seed,  or  ripen  them  with  the  ntmotit  difficulty.  So  it  ift  wtifa  1 
otirried  from  New  England  to  lat.  45^-47"  in  Canada.  By  Ul^^ 
great  care  at  first,  the  southern  kinda  after  eomv  ycMit'  euHtni 
ripen  their  seed  perfectly  in  their  northern  homes,  so  that  thitiiA 
uialc^ous  case  with  that  of  the  conversion  of  summer  iiilo 
wheat,  and  conTcrsely.  When  tall  and  dwarf  mai!t«  are  \ 
together,  the  dwarf  kinds  are  in  full  flower  before  the  utiicn  t>M 
produced  a  single  flower;  and  in  Pennsylvania  thoy  ripen  tb' 
seeds  six  weeks  earlier  than  the  tali  maize.  Ittelzger  bIm  mcntii 
a  European  maize  which  ripens  its  seed  fonr  weeks  carliei  H 
another  European  kind.  With  these  fact*,  so  plainly  dioii 
inherited  aceUuiatiKation.  we  may  readily  believe  Eatm,  who  ■!■ 
that  in  Kortli  America  maize  and  some  other  plonta  have  gmdn^l 
been  cultivated  further  and  further  nothward.  All  writen  M^l 
that  to  keep  the  varieties  of  maize  pore  thej  must  be  jiMiSd  I 
BeMrately  so  that  tbcy  shall  not  cross. 

The  effects  of  the  climate  of  Europe  on  the  American  Torictles  a  „ 
highly  remarkable.  Metzger  obtained  seed  from  various  parU  (t » 
America,  and  cultivated  several  kinds  in  Germany.  I  will  pfcM  j! 
abstract  of  the  changes  observed  "  iu  one  case,  namely,  with  ■  U  ] 
kind  (Breit-komiger  niais,  Zra  alliarima)  brought  fmn  the  «UWt 
parts  of  America.  During  the  first  year  the  plants  were  l«rf» 
feet  high,  and  a  few  seeds  were  perfected;  the  Irver  seeds  inlhttfi 
kept  true  to  their  proper  form,  but  the  upper  seeds  hecarae  fii^Xl! 
changed.  In  the  seeond  generation  the  plants  were  froni  nitxV 
ten  feet  in  height,  and  ripened  their  seed  better;  the  denree  ' 
the  outer  side  of  the  seea  had  almost  disappeared,  and  the  l..,._. 
beautiful  white  colour  liad  become  duskier.  Some  of  the  Mtdtlli 
even  liecome  yellow,  and  in  their  now  rounded  form  tliey  » 
proached  common  Eiiropean  maize.  In  the  third  generntioD  iH>Q 
all  resemblance  to  the  original  and  very  distinct  American  pti 


•  Ihid,  p.  31. 
•■   MaUger.Miett^fxrlu 
"  •  lteCTii.li"B   of  U>i» 
Kalm,  i;S2,  ID  -Swcdiili  i 
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form  was  lost.  In  the  sixth  generatiou  this  maize  perfectlj 
resell) tiled  a  Europeiin  variety,  deBcrilied  as  the  seccnd  KUb-variety 
of  Ibe  fifth  raco.  Wien  Metzgcr  published  his  book,  this  variety 
was  still  cultivated  near  Heidelberg,  and  couid  be  distiuguisbed 
from  the  roinmon  kind  only  h^  a  Bomewhat  more  vigoroua  growUi. 
Aiudogous  reBUltH  were  obtained  by  the  cultivation  of  another 
American  nice,  the  "  white-t«oth  com,"  in  which  the  tooth  nearly 
disappeared  even  in  the  second  generation.  A  third  race,  the 
"chiclcen  com,"  did  not  undergo  so  great  a  change,  but  the  eeeda 
lecame  less  polished  and  pellucid.  In  the  above  coses  the  seeds 
were  carried  front  a  warm  to  a  colder  climate.  But  Fritz  Miiller 
informs  me  that  a  dwarf  variety  witli  small  rounded  seeds  (papa- 
gaien-mais),  introduced  from  Germany  inti)  S.  Brazil,  produces 
pluitfi  as  tall,  with  seedfi  as  flat,  as  those  of  the  kind  commonly 
enlUvated  tliere. 

These  factH  afford  tho  most  remarkable  instance  fenown  to 

me  of  the  direct  and  prompt  action  of  climate  on  a  plant. 

It  miglit  Lave  been  ex^ieoted  that  the  tallness  of  the  stem, 

till.'  period  of  TGj^etation,  and  tho  ripening  of  the  seed,  would 

I VI-  been   thus  affected;    but  it  ia  a  much  luoro  surprising 

I  that  tho  seeds  should  have  undergone  so  rapid  and  great 

lirtnge.     As,  however,  flowers,  with  their  product  the  seed, 

I    liimit-d  by  the  metamorphoBis  of  the  stem  and  leaves,  any 

■  liiicution  in  these  latter  organs  would  l>e  apt  to  extend, 

. :  i  >iigh  correlation,  to  the  organs  of  fniutification. 

■  iiibai/t  (Brauica  o/eraced). — Every  one  knows  how  greatly  the 
^  ,')UM  kinda  of  cabbage  differ  in  apiiearanco.  In  the  Island  of 
:  ~<.y,  from  the  effects  of  particular  culture  and  of  climate,  a  stalk 
.L~  thrown  to  tho  height  of  sixteen  feet,  and  "liad  its  spring  shoots 
tti  the  loji  occupied  by  a  magpie's  nest : ''  the  woody  stems  are  not 
Unfrequently  from  ten  to  twelve  feet  in  height,  and  are  there  used 
•a  rafters"  and  as  walking-sticks.  Wo  are  thus  reminded  that  in 
certain  countries  pliints  belonging  to  the  generally  herbaceous 
order  of  the  Cmcifer»  are  developed  into  trees.  Every  one  can 
appreciate  the  difference  between  green  or  red  cabliagee  with 
great  single  heads;  Urussel-sprouts  with  numerous  little  heads) 
bnccolif)  and  caullBowers  with  the  greater  number  of  their  flowers 
in  an  aborted  condition,  incaitable  of  producing  seed,  and  borne  in 
n  dense  corymb  iustoa<l  of  an  open  panicle ;  savoys  with  their 
blistered  and  wrinkled  leaves ;  and  E)oreeoleB  and  kails,  which 
come  nearest  to  tho  wild  parent-form.     There  are  also  various 


■Cabbage  Timber,  'GnrilcDi 
"D.,'  18511,  p,  7-H,  qiiilpl  ft 
■Itr'i  'Juurnnl    of   Bulany.* 
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friKKlcd  ftnd  Inciniated  kinds,  some  of  such  beautiful  eolomrx^^^ 
Vilinorin  in  his  Catalot^to  of  1851  enuinerntcs  ten  nmetiei  .^k« 
nre  vuIumI  solely  for  ornament.  Some  kinds  are  le«  txmKx^-, 
known,  such  as  the  Portuguese  CouTe  Troncliuda,  with  the  «^ 
its  leaves  gn^tly  thickened ;  and  the  Kohlmtii  or  ihniii  m  m'. 
with  their  Bteme  enlarged  into  great  tumip-like  masses  ii1n-»  ^^ 
ground;  and  the  receutlf  formed,  new  race*'  of  the  chon^d^^ 
already  including  nine  Rnb-varieties,  in  which  the  onLtnf^^j. 
lies  beneath  the  ground  like  a  tornip.  ^^ 

Although  we  see  such  great  difTerenocB  in  the  aliapc.  eie^^c._  ^ 
amtngemeut,  and  manner  of  growth  of  the  IcAves  and  stvniv.^ 
the  flower-stems  in  the  broccoli  and  cnuliHower,  it  is  renrk.*^' 
that  the  Sowers  thomBolTes,  tlio  seed-pods  and  soeds,  pievt^f . 
'  tremely  slight  differences  or  none  at  all."    I  compared  the  Ann  J 
(if  ail  the  principal  kinds ;  those  of  the  Conve  Troncbnda  an  fUl  f 
and  rather  smaller  than  in  common  cabbages ;  those  of  tbeiti* 
mouth  broccoli  have  narrower  Bepals,  and  Bmaller,  lew  tliepti 
petnle  ;  and  in  no  other  cabbage  could  anj  diSerenco  be  dcttim 
Witii  reiipwt  to  tbe  BC«d-pods,  in  the  purple  Kohlmbi  Dlime,  k 
they  diffur,  being  a  little  longer  and  narrower  than  usual.    I  nA 
a  collection  of  the  seeds  of  twenty-eight  different  kinds,  and  UMI 
nf  them  were  undiiitingujshabte;  when  there  was  any  diSendl 
it  was  exceHsively  slight ;  thus,  the  seeds  of  various  lirocci^n 
eauliilowera,  when  seen  in  mass,  are  a  little  redder;  those s(lt^ 
early  green  Vim  savoy  are  rather  smaller;  and  those  of  theBni 
kail  slightly  larger  than  usiutl,  but  not  larger  Ihan  the  Bwdtif 
the  wild  cabbage  from  tfie  coast  of  Wales.    What  a  contiut  ii 
the  amount  of   difference  is  presented  if,  oil  the  one  hu>d,*i] 
compare  the  leaves  and  stems  of  the  various  kinds  of  cablnge  wilt 
their  flovcrs,  pods,  and  seeds,  and  on  the  other  hand  the  eo0^ 
spending  parts  in  the  varieties  of  maize  and  wheat!      Tbeopl* 
nation  is  obvious;  the  seeds  alone  are  valued  in  our  cereali.irf 
their  Tarjations  have  been  selected:  wberoas  the  seedR,  wrd-pA 
and  fiowers  have  been  utterly  neglected  in  the  cabbogv,  wUlil 
many  useful  variations  in  their  leavM  and  stems  have  Ixwn 
sjid  preserved  from  an  extremely  remote  period,  for  cBliUignMi 
cultivated  by  the  old  Celts." 

It  would  be  useless  to  give  a  clnssi&ed  description**  of  lb> 
mmiorouB  races,  suli-racres,  and  varieties  of  the  cal>l«ip;;  boll 
may  he  mentioned  tliat  Dr.  Lindley  has  iatoly  proposed  "*  a  »>*« 
founded  on  the  state  of  development  of  the  terminal  and  '  ''^ 


"  '  Jonrnil  da  IftSoc  Imp.d'Mortt- 
VQltnn,'  185S,  f.  OH,  quoted  from 
Miirtenflom;  Ap.  1S5S. 

••  OodTOO,  ■  Dt  l-Espire,"  turn.  ii.  p. 
!i2:     Metier,    'Sf>t.    Iteichrfibung 


deaCcllei,'  1818,  p.  438. 

"  Set  the  etder  De  OuMkfe 
•TrunMct.  .,f  Hort.  S<e.,*  ™L  i.i"" 
Metis"  '  KohUrlcn.'  tit. 

"  -UBrdfiiGr'*  Chr..nitV  IlWf 
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■l^butb-  Thus;  L  All  tLe  Icaf-budii  artiTC  and  open,  aia  in  the 
Sd-cabbo^,  kail,  ike.  II.  All  the  leaf-bnds  nctive,  but  hnaing 
(■ite.  as  iD  Bru8«cl-Bp routs.  &c.  III.  Terminal  leaf-bud  alone 
ttixc,  fonntuf;  a  hcail  om  in  cummon  cabbapes,  RaTojB,  &c.  IV. 
fenninal  leaf-bud  alone  nctiTC.  and  open,  with  most  of  the  flowers 
bovtiv«  and  siicculent,  ae  in  the  esuhflower  and  broccoli.  V.  All 
le  Icaf-bnde  active  and  open,  with  most  of  the  flowers  abortiTe 
id  sncculimt,  as  in  the  qvoatinK-broccoli.  This  latter  variety  is 
new  one,  and  beara  the  same  relation  to  common  broccoli,  as 
mi»«l-Bprool8  do  to  common  cabbagc«;  it  Hnddenlj-  appeared 
1  ft  bod  of  common  broccoli,  and  wna  fonnd  laithfull;  to  transmit 
i  newly-acquired  and  remarkable  charBclera. 
The  priiw-'ipal  kinds  of  eabba^re  existed  at  tesst  as  earl;  as  the 
ixteentb  «^ntury,"°  so  that  nnmerous  modifinitions  of  strurture 
KTe  bena  inherited  for  a  long  period.  Tin's  fact  is  the  more 
tmarkaLIc  aH  great  care  iiiuBt  be  taken  to  preTcnt  the  crossing  of 
.Isfff^nnt  kindn.  To  give  proof  of  thin :  I  raised  233  scedhngB 
I  i?abba(KS  of  difFereot  Jdnda,  which  had  purposely  been  planted 
.  i-iich  uther,  and  of  the  seedlings  no  less  than  135  were  plainly 
:■  nuratMi  and  mangT«lised;  nor  were  the  remnininf;  78  all 
■j-ioctJj  trnc.  It  may  be  doubted  whether  many  permanent 
'mrietit*  hare  been  formed  by  intentional  or  accidental  croiwes: 
lot  snch  crossed  plants  are  found  to  tie  Tcry  inconstant.  One 
dnd,  however,  called  "  Cottager'a  Kail,**  lis«  lately  lieen  produced 
9  croeMng  cnnunou  kail  and  Bruisel-sprouta,  recroBsed  with 
[Kirplo  broocoli,"  and  is  snid  to  be  true ;  but  plants  raised  by  me 
mre  not  ueiirly  so  constant  in  character  as  any  common  kind  of 
BabWgo. 

Altbougli  most  of  the  kinds  keep  tme  if  carefully  preserved  from 

croHfiiUK.  yet  the  seed-beds  must  be  yearly  eiamiiied,  and  a  few 

■cedlinga  are  generally  found  bilee;  but  even  in  this  case  the  force 

of  inheritance  is  shown,  for,  an  Mctzgcr  has  remarked "  when 

•pckldng  of  Brus8cl-«pFouts,  the  variations  genemlly  keep  to  their 

"nnter  Brt."or  main  race.    But  in  order  that  any  kind  may  !» 

tnly  ptopugated  there  must  he  no  great  chango  in  the  conditions 

«(  life;    thus  cabbages  will    not  form    heads  in    hot  countries, 

aivl  th-'  ^tmc  thing  lias   been  observed   with  an  Knglish  variety 

. — ,.   !.__.,.,  jii,  extremely  warm  and  damp  autuinn  near  Paris.'' 

>r  soil  also  affects  the  characters  of  cerioin  varieties. 

■  r~  believe  thatall  the  races  are  descended  from  the 

t'linnd  on  the  wcFtem  shores  of  EurD|)e;  but  Alph. 

'  forcibly  argues,  on  historical  and  other  grounds,  that 

I'  IS  luuru  proimble  that  two  or  three  cloKely  allied  formn,  genei«Uy 
rviktd  aa  distiut-t  species,  still  living  in  the  Mediterranean  region, 

-**  Alph.  Dt  (*«od»llf,  'UriAgnpb.  "  ■  Knhlsrtn.' ■.  33. 

»H.'  pp.  »*2  lad  980.  "  Godron,  ■  ]>t  l'E>p»ca,'  tAOi-  II.  p. 

'   '£*rdf*ni  Cfiroa.-Fcb.  IS58,  53 j  Uetig«r.  ■  KohUrtta.' •.  33. 

•a  ='  -Gtugriph.  Bot.,"  p.  IHO. 
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iailtitskd  fbnu.    If  anr  eabhagH  an  the  def\  [ 

lor  foor  distmet  speeiei,  mwexy  bacB  of  aaj  etfi.. 

'  Vipamaj  )mt«  eaxtei  bet««ao  tbcn  is  nuw  losi. 

wietMB  tan  be  kept  diatiaot  witliont  acrapakiu- 


itaairmfa;  kit  aceMdiog  tooUiu  :  „.-^. . 
)  specMK;  whiW  othtm  agun  abon^f  snapect  tluii  u" 


Cirn^  wlh  wild  and  coMimed,  oo^  to  he  ranked  bb  a  auk 
■padea.  Brmmim  »m/mt  bac  ghvB  liae  to  tvo  large  gjmn*.  nanalr, 
Smdith  tusipa (bdimd  to  be  of  bjrbrid  origin)-*  uid  Cote 


I  of  which  jiM  oL  AnucKn  m^  (of  Korh)  hi*  ita 
tJfiHt  ike  to  two  new,  namely,  comnicHi  tnnupe  and  the  uit-pnil 
npe.  The  erideMW  is  niiBaaally  clear  that  tfaoe  Iatt«r  jUat^ 
ilintfi  BO  difiemt  in  exMruU  sppMisiic«,  belong  lu  the  mm 
Kfttaee;  fcr  the  tnmip  haa  been  okmared  bj  Kwh  and  tiodn 
to  loao  ita  thirk  roota  in  niicaltiTated  b»>\;  and  wh«n  nqwod 
tuwpa  are  Fown  together  ther  noaa  to  sach  a  degne  tM 
aeareelT  a  noKle  plant  cobkb  trae."  llelzger  hy  onltDre  cnoTeAJ 
lh«  f4^i*^  or  winto'  nae  into  tfae  annoal  or  sniniuer  np%— 
niietM  whidt  fanv»  been  uwa^bjaonw  antbors  to  Iv  spedEall; 


In  the  pradnctioa  at  Intee,  ieahj,  tnroip-like  »tem<. 
a  cnae  cf  taaio^om  wiatkn  in  tlu«e  fonus  whioli   i>r- 
Mnaidend  aa  distiDct  cpenen.    Bnt  aeareely  any  mi  >  i 
■o  enl;  BCqaired  m  a  aoocvlat  enlaigetnent  t>f  th: 
Ifaat  k.  a  Stan  of  nntrimHit  taid  up  for  the  plant's 
W«  aee  thie  in  our  ladisbes,  beet,  and  tn  the  lef^  g> ' 
"lnmip-rooted''eeI«iT.aadui  the  finowhio, or  Italian  \-nn 
owimwi  fennel.    Mr.  Bneknian  has  lately  proTed  bj  hiK  it 

s  bow  t^nicUjr  tb*  nxrts  o(  the  wild   pvsmp  c 
a  TilmcMta  fannerlj  p(Dn<d  in  the  case  of  the  a 


■*  Gudn-a.  *  t>*  r&f*«.'  Mm.  iL  p. 
ail  UrUiiTr,  ■  KokUrtu.'  g^  10. 

"  *  Ganlaoir'*  Qmn.  laJ  A{:iic«lt. 
<iurtu.'  1»M,  f.  729.  .^K.  more 
npfCkUy,  iitL.  1 868,  p.  3T5 :  llw 
•rilM-  mcila  lluu  1m  plaatcd  ■  rarwtT 
•>r(mbI*gc(ii.iilraiw)cloHletiuiiiFa 
(A,  rHMpay  aibl  nbwj  frvm  th«  (Tiwh^ 
MwllingsttDv  SKrdiiib  iutai|H.  Tint 
Ult*r  pUoU  rDftbt.  IlKnlorr.  to  be 
iUu«4  with  cabfaagaa  or  tBnu]K.aiid 

not  under  £.  »^ia 


"  'Gardiain'(ChnB.ur< 
Ginttc'  1953,  ik  T.Wi 


Wad.  M.  Cotitn 
(■Gwd.  l-hrunldt,'  leAj,  | 
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tcon  tiiewiM  Engtidi  tmnnt,tXBept  m  gaaal  huna- 
&  the  am  sad  qaalitj  «<  ik  noto;  bat  tern  ndetttm^ 
tiM  ooknr,  ib«pe,  aad  <)naIilT  oC  iIm  iBal,aR  esUifataA 
1  aod  MMne  tine  bgr  Me^'  Bean  with  the  caimt.  m 
foiba  cmm,kit  iattan  wit*  the  a—iMi]—  larirtiM 
iiietiM  0<  the  nditk,tkat  |vt  of  the  ptart  «UA  ie 
pan,  hlMlj  epfwai  eh—  to  kmtn  varied.  Tba  tmtk 
•tiooi  in  tbk  nait  aloB*  fan*  been  edeetad;  Hid  ika 
ifaentrng  ■  %a>boej  to  «ai7  In  thm  ■■»  «*r,  ■■ImiiM 
p  hsTfi  tn^  acMD  ead  agKO  «tetcd.  oniil  at  lart 
ptii*  cf  cbaaBB  faaebem  *JfcrtoJ 
jpect  to  Ibe  ndMi.  H.  Ckrcien.  t?  KMias  Ae  aeed  at 


JI2,  p.  iS2i  h«a  Bov  abowa  ibat  tbeee  diflouneee,  n- 
|B  Owy  are,  gradaate  avajF,  ilw  frntt  of  £.  tum*iittm 
DMdiate.     BycnltivatiBgiC.  rapkoairfraai  daring  MTCial 

><itad^  1873.  PL  tfi.  PioftawM  "  "  

ita liks  OnmofR.  «!<*•». 

Ma  aUwna).— H«t  botaakta  look  at  f 

lUriiiAmci  from  the  BeU^m  (/>.  arwxK).    Ibe  latter 

t  wild  elate  in  SovUicra  Emvpe;  bat  the    ~ 

Iba  pidBB^wafaae  be^  faond  brone  «olk 

a,  in  the  CniaiM-*    Andrew  Siugtit  craeacd,  aa  I  am 

m  the  Bar.- A.  ntch.tbe  Idd-pca  «iih  a  weD-kaowa 

Wtj,  the  Fraaaian  pta,  and  the  eraaa  aetna  to  have  b 


MT,  tba  Fraaaian  pea,  and  the  eraaa  aetna  to  have 
Mile.     Dr.  Alefeld  baa  Kccntir  atadied*  the  {, 
■dt  after  baring  caliiTated  abont  iftjr  varieliea,  eondodea 
1^  Ok?  aU  beJeng  to  the  ■  


mml  bva  •  wdd  snol. 


B*c,'   HOl      Mr.  BaUwn  (■  B<Ht. 
■       mL   U.  (185SX   f-    l*t> 
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seeds,  allied  to  /'.  on-rtiw  or  the  field-pea, 
common  gardon-pea  are  numerons,  and  diffi^r  cunsidenbl;  im 
one  another.  For  compariaon  I  plaDtcd  at  the  same  tunc  fortf-Mh 
English  and  French  vnrieties.  They  diifered  gnstty  in  hdgfal,— 
twmely  from  betwet'n  6  and  12  inches  to  6  feet,** — in  matiiHS  rf 
growth,  and  in  jKriod  of  maturity.  Some  differ  in  gmenl  upMl 
even  while  only  two  or  three  inches  in  height.  The  fit«nB  of  " 
Pniiiian  pea  are  mnch  tinuiched.  The  tall  Idnds  bate  II,^ 
leaves  than  the  dwarf  kinds,  but  not  in  strict  proportion  to  &dl 
height: — /luii'a  Ilttrntf  Alonii.ouili  has  very  Inl^e  Wvck,  ud  ttl 
J'oit  nain  hatif,  and  the  moderately  tall  Bluf  J'niman,  have  \«mt 
about  two-thirds  of  the  size  of  tbe  tallest  Idud.  In  the  IMiwnfi 
the  leaflets  are  rather  small  anda  little  pointed;  in  the  Qv^lF 
I>tcai/i  rather  rounded ;  and  in  the  Qufen  of  England  linnd  U^ 
large.  In  these  three  peas  the  slight  differences  in  the  shape  of  th 
leaves  are  accompanied  by  slight  diSerencex  in  colour.  In  & 
Pais  3&mt  xinii  jxtrchrmin,  which  bears  purple  flowers,  thp  IcaM 
iu  the  young  plant  are  edged  with  red ;  and  in  all  the  \—  "" 
purple  flowers  the  stipules  are  marked  with  red. 

In  the  different  varieties,  one,  two,  or  several  flowers  L. 
duster,  are  lurneon  tbe  snme  peduncle;  and  this  is  adiOeMia 
which  is  considcrod  of  epeeific  value  in  some  of  the  lagumintw 
In  all  the  varieties  tbe  flowers  closely  resemble  eooh  other  is»W 
in  colour  and  size.  Tlioy  are  generally  wliite,  sometimes  pnrpHi. 
but  the  colour  is  inconBtant  even  in  the  same  variety.  In  HrtrwT'i 
EmiitnT,  which  is  a  tall  kind,  the  flowers  are  nearly  double  ll» 
size  of  the  t'oU  nain  batif;  hut  Hiiifi  Iheurf  JW«.. m (.«/*,  •ta* 
has  large  leaves,  likowiBe  bus  large  flowers.  The  cal>-x  in  theridB« 
Marrow  is  Isi^e,  and  in  Sithnp'i  Long  Pod  the  sepals  are  mil* 
narrow.    In  no  other  kind  is  there  any  difference  in  the  flnvo. 

The  pods  and  secda,  which  with  natural  species  affunl  evA 
constant  clmrocterB,  differ  greatly  iu  the  cultivated  varletiw  of  lit 
pea;  and  these  are  the  valuable,  and  couscqucntly  the  sslnKi 
ports.  Sui/ur  peal,  or  PoiB  lant  parchemin,  are  r«msrk«bl«  ft» 
their  thin  pods,  which,  whilst  young,  are  cooked  and  mtoi  vMc: 
and  in  this  group,  wliich,  acconlinc  to  Mr.  Gordon  iueludis  elftt 
enb-varieties,  it  is  the  pod  which  differft  most ;  thus  Lru^ut  .V<y^ 
jK'ldril  pea  has  a  etraight,  broad,  smooth,  and  dark-pumW  fA 
with  the  iinsk  not  so  thin  as  in  the  other  kinds;  the  pod  of  uu^ 
variety  is  extremely  bowed ;  that  of  the  /'»i'«  jAini  it  much  pofflW 
at  the  extremity;  ond  in  the  variety  "it  grand*  oimm "  tlie  !«•• 
ore  seen  through  the  husk  in  so  conspicuous  a  manner  that  the  i^i 
especially  when  dry,  can  hotdly  at  first  be  recognised  OS  that  of  » f» 

In  tbe  ordinary  varieties  the  pods  also  differ  much  in  KiK;~ 
in  colour,  that  of  H'pod/ord's  Gram  Marroui  being  bright-jw* 


*■  A  vnrictf  culled  Ihc  RonDcini 
Bttaiiu  lhi>  height,  lu  U  uMited  by  Ur. 
Gordon  in  -TrnnMCt.  Hnrt  Soc-{2nd 
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hm  dry,  instead  of  (wie  brown,  and  that  of  the  parjile-poddcd 

n  being  expreesed  bj  its  nune;— in  ranoothness,  that  of  Daaim/t 

eing  remiftrkably  glossy,  whereas  that  of  the  A'e  iJm  ullra  is 

apgeii :  in  l«)ng  either  nearly  cvlindric^I,  or  brcwa  and  flat ; — 

.   I«ing   pointed  nt  the   eiid,  as  in   Thanlo»'t  Urii'i  nn,  oi  nmeil 

ii'ntrd.  OS  in  the  A  merimn   Dtcarf.     la  the  AnrifTiinf  pi^i  tite 

■li'  end  of  the  pod  it.  bowed  upwards.    Inlhe  Vu«nqi'l/in  hvarf$L 

I   Hi  tkimilar  pnu  tlie  pod  is  aluKist  I'lliptic  in  shape.     I  here 

ilrawinm  of  the  fbor  most  distinci   pods  produced  by  tlia 

1  ■-  cultivated  bj  me. 


a  ©^-j 


^hdi  iM  Pol    L  Qonii  of  liwar&    II.   Anrrian  Dmif.    III.  Tlimua'i 
-KVTill  WUiMkmuw.    d.  Uwtft  Ndfru  Fa. 
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In  the  pea  itself  we  have  erer;  tint  hotwccn  almost  pare  wkile, 
brown,  yellow,  and  intense  green ;  in  the  varictits  of  Ihe  jw/nr  jmi 
we  have  theee  Bttttie  tints,  together  with  red  passing  threii(;li (Im 
purpio  into  a  dark  choL'olate  tint.  These  colours  are  either  nnilim 
or  distribnted  in  dota,  etriie,  or  moss-like  marks ;  the;  depsod 
in  some  cases  on  the  colour  of  the  cotyledons  tseen  through  te 
Ekin,  and  in  other  coses  ou  the  outer  coats  of  the  pea  ilwLt  Ii 
the  different  varieties,  the  pods  contain,  according  to  Mr.  Gonh^ 
from  eleven  or  twelve  to  only  four  or  five  pews.  The  loi^est  peM 
are  nearly  twice  as  much  in  diameter  as  the  sniAllciit ;  anA  th* 
latt«r  are  not  always  borne  by  the  moat  dwarfed  kinds.  Peas  diSr 
much  in  shape,  being  smooth  and  spherical,  smooth  and  oblonfc 
nearly  oval  in  tlie  Qitren  of  the  Ihi-ar/s,  and  neatly  cubical  m 
crumpled  in  many  of  the  larger  kinds. 

^Vith  retipect  to  the  value  of  the  differences  botwera  th*eUrf., 
varieties,  it  cannot  be  doubted  that,  if  one  of  the  tail  Sugar-pai^  > 
with  purpio  flowers,  thin-skinned  pods  of  an  extraordinary  tJua,  i, 
including  large,  dark-purple  peas,  grew  wild  by  the  sideofni| 
lowly  ijnirn  0/  the  DwaT/s,  with  white  flowers,  greyiah-green,  ronnW  | 
leaves,  scimitar-like  pods,  containing  oblong,  smooth.  pAlc-colonnJ  { 
peas,  which  became  mature  at  a  different  season  :  or  by  the  all  | 
of  one  ot  the  gigantic  sorts,  like  the  Vhamp'On  of  t'ligland,  *A 
leaves  of  great  size,  pointed  pods,  and  large,  green,  cniin[M 
almost  cubical  peas, — all  three  kinds  would  l>e  ranked  iis  didiitt 
species. 

Andrew  Knight"  has  obserrod  that  the  varieties  of  pea*  bq 
very  true,  because  they  are  not  crossed  by  insects.  As  tai  u  t» 
fact  of  keeping  tme  is  concerned,  I  hear  from  Sir.  Moskn  of 
Canterbury,  well  known  as  the  originator  of  several  new  Idoili. 
that  certain  varieties  have  remained  constant  for  a  oonstdenM 
time, — ^ibr  instance,  Kniifhl'i  Jilue  Dioarf,  which  came  out  ilMl 
the  year  ItSO."  But  the  greater  number  of  varieties  have  > 
singularly  short  existence :  thus  Loudon  remarks "  that  "  Krt 
which  were  highly  approved  in  1821,  are  now,  in  1S38,  noobotts 
be  found ;"  and  on  comparing  the  lists  of  ISJ^  with  those  trf  18& 
I  find  that  nearly  all  the  varieties  have  changed.  Mr.  Us*t>B 
informs  me  that  the  nature  of  the  soil  causes  some  varieties  to  loa 
their  character.  As  with  other  plants,  certain  varieties  cm  U 
propagated  truly,  whilst  others  show  a  dett:rmined  teDdency  0 
vary;  thus  two  peas  differing  in  shape,  one  round  and  the  oft* 
wrinkled,  were  found  by  Mr.  Ma^tent  within  the  same  pod.  bal  'SB 
plants  raited  &om  the  wrinkled  kind  always  evinced  a  itiiVC 
tendency  to  produce  round  peas.  Mr-  Masters  also  raised  fKO  1 
plnnt  of  another  variety  four  distinot  sub-varieties,  which  l>i>ni  WW 
and  round,  white  and  round,  blue  and  wrinkled,  and  while  ui 
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ikled  pea.i:  luidalthoDgh  he  sowed  these  fonr  v&netiex  Repurately 
Ing  KL-veral  Ruccesnive  jears,  each  kind  always  reproduced  all 
■  kinds  mixed  totrethor ! 

lith  respect  to  the  varieties  not  naturally  tntereTossing,  I  have 
rtoined  thnt  tlie  pen,  which  in  tliis  respect  differs  froQ]  Bome 
!r  LeguminoRie,  is  perfectly  fertile  without  the  aid  of  iiiBecta. 
I  have  seen  humble-bees  whilst  sueking  the  nectar  deprew  the 
-petals,  nnd  become  ho  thickly  dusted  with  pollen,  that  it  conid 
ily  fail  to  lie  left  on  the  stigma  of  the  neit  flower  which  was 
ieo-  Neyertlieless,  distinct  varieties  growinfi  closely  together 
Ij  cross;  and  1  have  renson  to  believe  that  this  is  due  to  their 
mu  being  prematurely  fertilised  in  this  country  by  pollen  from 
aune  flower.  The  horticulturists  who  raifie  seed-praiB  are  thus 
AA  to  plant  distinct  varieties  close  together  without  any  had 
teqaences;  and  it  in  certain,  as  1  have  myself  found,  that  true 
i  nay  be  saved  during  at  least  several  generations  under  these 
■nDstances."  Hr.  Fitch  raised,  as  he  informs  mo,  one  variety 
tweuty  years,  and  it  always  came  tma,  though  grown  close  to 
ar  Tarieties.  From  the  analogy  of  kidney-beans  I  should 
B  extiected  *  that  varieties  thus  circumstanced  would  have  oe- 


hie  liaving  occurred,  as  shown  (in  a  n 


r  hereafter  to  be  e 


'inily  appear  are  due  to  such  occasional  and  accidental  croraes,! 
<  <t  know.  Nor  do  I  know  whethiir  the  short  existence  of  almost 
I'  numerous  varieties  is  the  result  of  mere  change  of  foshion,  or 
.1  It  having  a  weak  ronstilufion,  from  being  the  product  of  long- 
.iiUfd  self-fertilisation.  It  may,  however,  be  noticed  thateeveral 
iidit'W  Kiiight's  varieties,  which  have  endured  longer  than  most 
U,  were  raised  towards  the  close  of  the  last  century  by  artificial 
•■tft;  some  of  them,  I  believe,  were  still  vlgarous  in  1U60; 
now.  in  1865,  a  writer,  speaking  "^  of  Knight's  four  kinds  of 
<■,*■'.  says,  they  have  acquired  a  famous  history,  but  their 
.  h.'Ls  departiMl. 

th  respect  to  Beans  (fhbft  yu/i/nns),  I  will  say  but  little.  Dr. 
Ill  has  given"  short  diagnostic  characters  of  forty  varieties. 
me  who  has  Been  a  collection  must  have  lieeu  struck  with 
eat  diDerence  in  shape,  thickness,  proportional  length  and 
\itb,  colour,  and  size  which  beans  present.  What  a  contrast 
a  Windsor  and  Borse-lwan  I  As  in  the  case  of  the  pea, 
ing  varieties  were  preceded  during  the  Bronze  ago  in 


t  Dr.  Andefwa  to  the  md 
'  Both  Sac,  AgricullBr 
,  IT.  p.  87. 

JMv*  pabllthsd  full  delailii  < 
thi>  *a1>jcct  in   tl 


Gardener'*    Chronicle,'     18r.7,    Oct. 
■5. 

■  OnrJgner'i  ChroDicle,'  ISflS,  f. 

•  BoapUadli,'  i.,  ieS2,  •.  34& 
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Switzerland"  liy  a  pecaliar  and  now  extinct  Tarioty  prodadm 
Tery  sronll  beans." 

I'ut-tto  (.ftj/uLum  (Hfte/wHin).— Tliere  ifi  little  doaiil  »I«ml  tb 

Earentase  of  this  plant ;  for  the  cultivated  varietie*  differ  evtreiw^ 
ttle  in  fcenoral  appearance  from  the  wild  specira,  vhic-h  on  ht 
recop]i»ed  in  its  native  land  at  the  first  ginnce-"  The  mv/dm 
cultivated  in  Britain  are  nnraeroiwi  thus  Lawsan"  ^ve«  t  d^ 
ecription  of  175  tdods.  I  planted  ei};hteeu  kinds  io  oiljc^n^ 
iowb;  thoii  stems  nnd  leave^i  di&red  but  littk,  and  in  ktom 
cases  there  was  as  great  a  difference  between  the  indiviclult  d 
the  Mime  Tangly  as  between  the  different  vanetieR.  Tlie  <0Mt 
varied  in  sizo,  and  in  eolouT  between  white  nnd  nnrple,  but  in  M 
other  respect,  except  that  in  one  kind  tlie  seiialtt  were  somewW 
elongated.  One  strange  variety  has  been  deaeribed  uhieh  *!■«■ 
produces  two  sorts  of  flowerR,  the  first  double  mad  sterile,  W 
second  single  and  fertile.*"  The  fruit  or  berries  aIbo  di&r.  M 
only  in  a  slight  degree."  The  varieties  are  liable  in  Very 
degree  to  the  attack  of  the  Colorado  potato-beet le." 

The  tul«rs,  on  the  other  hand,  present  a  wonderrul  amoniildl 
diversity.  This  fact  accords  with  the  principle  that  the 
and  selected  parts  of  all  cnltivated  productions  prcMint  the  gmttfl 
amount  of  modification.  They  differ  much  in  size  ami  elmpe.  beof 
globular,  oval,  flattened,  kidney-like,  or  cylindrical.  One  variil} 
from  Peru  is  ds^criiied "  as  being  quite  Htroight,  Find  at  lea*t  "' 
inches  in  length,  thongh  no  thicker  than  a  man's  finger.  TheM 
or  buds  differ  in  form,  position,  and  colonr.  The  mauner  in  >M 
the  tnttets  are  arranged  on  the  so-called  roots  or  rluionn  i 
different;  thus,  in  the  surken-kartoffeln  they  form  a  pyramiil 
tliu  apex  downwards,  and  in  another  variety  Ifaey  Imry  IhenMrlM 
deep  in  the  groiuid.  The  roots  themselves  ran  either  nrar  llH 
BUrface  or  deep  in  the  ground.    The  tubers  also  diffu 


«  Heer."  Dl*  PflnDHB  d.rPfaiil- 
autcn,'  1866,  >.  23. 

"  Mr.  BtnlhamiDfornumethalia 
Poituu  anil  the  wljiiiaiDg  pnrts  of 
KraDca.  T>riett»  of  Phiueoliu  rutgarit 
iirt  Mtremd;  unnicruiu,  and  so  dif- 
fervot  thatthii7irHredv«rlb«dbir  Snri 
u  diillnct  >ped«.  Jtlr.  Bralham 
liclicvei  that  all  are  dHcendcd  tVom 
an  unknown  eaitern  apecios.  Al- 
thuugh  th?  rnrietiaKdiOiir  >n  greatly 
in  Btature  and  in  their  wods,  "then 

([iKtfd    characters    ot    foliage    and 

|]ow«n,  and  esporially  in  the  hne- 
t*ol«3,  an  ioiignilicant  character  in 

■*  Dnrwin,  MfliirnalDfRenarchea,' 


Pmdoi'li 


184.%  p.  2S.V  Ssblac    in-TrancL 
Hurt.  &«:.,'  rol.  t.  p.  2*S. 

■SjDaima      of     th«     VrfUOk 

of    ScotUad.'   qiutal  i> 

njucia  ■  ■  Britiah  Farniiag.'  p.  !li. 

"  Sir  G.  Hadieiuii-.  iu  '  Gu>lna^ 
Chronicle,'  1845,  p.  790. 

*'  Putmhe  and  Vcituch. '  VtnJt 
■iDCr  Monngraphit  in  KaruAii,' 
181!),i.d,l5.  ,Sm  alto  Dr.  An4fflMt 
'  RHirealioDi  in  Agricultiitf.*  "i  '•• 
p.  .'(25. 

"  Wil>h,  -The  America  IM^ 
logUt,' I8t9.  p.  IGO.  AI»<&Tnw)> 
■  The  AmcricaD  Natnnliit,'  Ht;,  I^L 
p.  171. 

"  '  Onrdenw'j  t^l^>n■cI^'  IM-  f 
10S9. 
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colotiT,  being  externally  white,  red,  pnrple,  or  ainioet  black, 

internally  white,  yellow,  or  almost  black.  They  differ  in 
JOT  and  quality,  being  either  wbij  or  mealy ;  in  their  jieriod  of 
Drity,  and  in  their  capacity  for  long  prciicrvatioa. 
a  with  mnny  other  plants  which  have  been  long  propagated  by 
M,  tulier«,  cuttings,  Ac,  by  which  meaug  the  same  individual  is 
Tsed  Uuring  a.  length  of  time  to  diversifiod  eonditions,  seedlinK 
itoi-B  generally  display  innuinerable  slight  difTeronces.  Several 
etiiw,  even  when  propagated  by  tubers,  are  far  from  constant,  as 

be  seen  in  the  chapter  on  Bud- variation.  Dr.  Anderson"" 
mred  seed  from  an  Iriali  purple  potato,  which  grew  far  from 

other  kind,  so  that  it  could  not  at  leai^t  in  this  generation  have 

,  iTiiflsed,  yet  the  many  seedlings  varied  in  almost  every  possible 

t.  so  that  "ficorcely  two  plants  were  exactly  alike."    Some  of 

;.!!intB  which  closely  resembled  each  other  al»ve  ground,  pro- 

.[  L'Xtremelydis&imilar  tubers;  and  some  tubers  which  externally 
•d  tintdly  be  distinguished,  differed  widely  in  quality  when 
tenL     Even  in  this  cnee  of  extreme  variability,  the  parent-stock 

acme  iuHnenee  ou  the  progeny,  for  the  greater  number  of  the 
UingB  resembled  ia  some  degree  the  parent  Irish  potato.  Kidney 
itoea  must  bo  ranked  amongst  the  most  highly  cultivated 
1  ■rtificial  races;  nevertheless  their  peculiarities  can  often  he 
etiy  propagated  by  seed.  A  great  authority,  Mr.  Rivers,'"" 
Xa  tliat  "  ceedlings  Irom  the  asli-leaved  kidney  always  bear  a 
mg  reBembiance  to  their  parent.  Seedlings  from  the  fluke- 
sey  ore  still  more  remarkable  for  their  adherence  to  their  parent 
ck,  fi>r,  on  closely  observing  a  great  number  during  two  seosonR, 
ftveoot  boenabletool«crvetheleast  difference,  either  in  earliness, 
xlBCtiveiioss,  or  in  the  size  or  shape  of  their  tubers." 


"  '  Bath Sncift/Agrlcutt. Paper*,'  '"  •GsrienM'iChrunicIo,'  1963,  p. 

I.  T.  p.  137.     And   ■  RecrratioDi  in       643. 
rioJlor^'  vol.  T.  p.  86. 


CHAPTER  S. 
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Thf  Viiif  (Viiis  vinifera). — Thx  beet  authorities  consider  „  . 
grapcfi  tiB  the  deecoiidanlA  of  one  species  which  now  grows  'tii  b 
weBtcni  Axia,  which  gtuvr  vnld  dTtring  the  BroDze  ngi?  in  Ital;,'  ■! 
which  has  recently  boen  found  fossil  in  a  tufoceous  depOHJt  is  111 
south  of  France.'  Some  authors,  however,  entertain  moch  doM 
about  the  single  parentage  of  our  cultivated  varietiefi,  owing  (o  tit 
number  of  semi-wild  forms  found  in  Sontliern  Eoroiie.  espH.-itlljH 
disiiribcd  b;  Clcmcnte'  in  a  forest  in  Spain ;  but  as  the  ^ispeaM 
itself  freely  in  Southern  Europe,  and  as  several  of  tlie  chief  kiifc 
transmit  their  cliaractera  by  t<c«d,'  whilst  others  arc  extien 
variable,  the  eiiBtence  of  many  different  escaped  forms  oould  taJ 
fail  to  occur  in  countrien  where  this  plant  has  been  cultivated  ftiP 
the  remotest  antiquity.  That  the  vine  varies  mncb  when  proptwlA 
by  seod,  we  may  infer  from  the  largely  increased  number  of  Tuxtill 
since  the  earlier  historical  recoids.    New  hot-hon»i  vnrictiM0 


'  Deer,  TflaiueDilerPfahlbHiilsi 


■  Alph.  De  Cxadolle, 


873: 


■Gi..g 


Toixetti,  in  '  Jour.  Hort.  Sw.,'  vnl  ii. 

^13/i.  Fur  the  (<»*»  vioe  found  bj> 
.  G.  FlnDchna,  act  -Kst.  Hut. 
Review,'  tH«5,  April,  p.  ■Hi.  See 
alio   the    valuable   wutlu  of  M,  d« 


SnporUon   the   'Tertiary  rtiUi^ 

'  Godron, '  De  rE^ptm,"  W*  lif 
100. 

■  Steta  BCMunt  of  M,  Vibtrl";* 
pcrimEDta.  by  Aim 
de  I'Acad.  de  Ljvu,'  torn,  H 
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boost  eTei7  year;  Tor  instance,*  a  Koldcn-colonied 
bM<n  rocontly  raised  in  England  from  a  bloclc  grape 
I  aid  of  a  cmtu;.  Van  Mons*  reared  a  mnlUtndo  of 
m  tlie  seed  uf  one  Tine,  wliich  was  complctol;  eeparal«d 
ITS,  so  that  there  could  not,  at  teart  in  thia  generation, 
ly  Rrogsin^.  and  the  aoedliDgs  presented  "le*  analogues 
I  Rortes,"  and  differed  in  almoct  everj  possible  chanoter 
hiiits  and  folio^. 

nt«d  varieties  are  extremely  ntuneroiis:  Connt  Od&rt 
•  wilt  not  den;  that  there  ma;  exittt  throiighont  Uie 
r  800,  perhaps  even  1000  varieticR,  tint  not  a  third  of 
By  Talne,  In  the  calalopne  of  fruit  pnltivated  in  the 
l)  Gardens  of  London,  puUished  in  I84ii,  99  varieties 
kted.  Wherever  the  grape  is  grown  many  varietfai 
tadewribes  21  in  the  Crimea,  and  Bnnies  mentions  10 
The  clumitlcatioii  of  the  varieties  has  much  perplexed 
Count  Odart  is  redaced  to  a  geographical  system ;  Imt 
tnter  on  this  snbjcct.  nor  on  the  many  and  great  dif- 
ween  the  varieties,  I  will  merely  specify  a  fen  cnrionH 
pecnliaritics.  aU  tohen  from  Odart's  highly  esteemed 
te  Bake  of  showing  the  diversified  variability  of  this 
m  baa  classed  grapes  into  two  main  divisions,  those 
'  leaves,  and  those  with  smooth  leaves,  l>iit  he  admits 
rariety,  namely  the  Gebazo.  the  leav(-s  are  either  smooth, 
Bnd  Odart  (p.  70)  states  that  some  varictii?s  have  the 
i^  and  other  varieties  tlieir  young  leaves,  downy,  whilst 
I  are  smooth.  The  Pedro- Xime ties  grape  (Odart,  p.  397) 
Bcnliarity  by  which  it  can  be  at  once  recognised  amongst 
her  varieties,  namely,  that  when  the  fruit  is  ntarly  ripe 
(  the  leaves  or  oven  the  whole  snrfivce  becomes  yellow. 
I  d'Aeti  is  welt  marked  by  several  characters  (p.  436), 
nra,  "  by  some  of  the  leaves,  and  it  is  always  the  lowest 
)hes,  suddenly  beeominR  of  a  dark  red  colour."  Several 
bwdrying  grapes  have  founded  their  maiu  divisions  on 
being  either  round  or  oblong ;  and  Odart  admits  the 
is  oharaeter:  yet  there  is  one  variety,  the  Maocabeo 
th  often  produces  email  round,  and  large  oblonc:,  lierriea 
bnjieh.  Certain  grapoa  called  Nebbiolo  (p.  429)  present 
character,  sufficient  for  their  rcotmilion,  namely,  "  the 
voce  of  that  part  of  the  pulp  which  surrounds  the  seeds 
f  the  berry,  when  cut  through  transversely."  A  Rhenish 
entioiied  (p.  '22ti)  wliicfa  likes  a  dry  soil;  the  fruit  ripens 
the  moment  of  maturity,  if  much  rain  foils,  the  berries 
»t ;  on  the  other  hand,  the  fnut  of  a  Swiss  variety  (p.  24B) 
W  well  sustaining  prolonged  bun>idity.     lliis  latter 

K^  ChTcatcl*,'  IBM,  p.      p.  290. 

'  Ointt.  '  Aropcl.smiiliii;    Cnlver- 
hnUlen,'  1856,  torn.  il.      tell«,'  lS4'.t. 
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8M  FRUITS : 

Tsriet^  Gpronte  late  iu  the  spring,  yet  natoree  its  frnit  tmiy.A 
Tariuties  (p.  362)  h&Te  the  fault  of  beiiig  too  nmcb  eicjtnl  Iffl 
April  son,  and  in  consequence  unSer  from  froBL  A  Stjmo  (■■ 
(p.  254)  has  brittle  tbot^talka,  so  that  the  clusters  of  frtM 
often  blon'n  off;  this  variety  ia  mid  to  be  particnlorlT  KMcM^ 
yr&spe  and  bees.  Other  Tarioties  have  toagh  stklki.  which  II 
the  wind.  Many  other  Tari&ble  characters  could  he  giTuD,  if ' 
fore^ing  facts  ore  sufficient  to  show  in  how  man?  nnall  Hn 
and  oonittitational  details  the  vine  varies.  During  tbe  tjm  A 
in  France  uertaiu  old  groups  of  varieties*  have  euflured  ^m 
from  mildew  than  others.  Thus  "  the  )?roup  of  Ch(iaeIu,N 
in  varieties,  did  not  afford  a  sinjilc  fortunate  t^xceptimfv" 
other  groaps suffered  much  less;  thetme old  Burgundy, Ibiiiii 
was  comparativelj  free  from  dieeoae,  and  the  CarmiiHt  Ifl 
resisted  tbesttjick.  The  American  vines,  which  bdoDgb)i(" 
■pecifis.  entirely  escaped  the  disense  in  France;  and  v  " 
tnat  those  European  varieties  which  best  n«iBt  the  d: 
hgve  aoqoired  in  aslight  degree  the  some  cwistitutioiul  pe 
u  the  Amarican  species. 

White  Mulheirif  (M'THt  <ilba).—l  mention  this  plant!" 
has  varied  in  certain  characters,  namely,  in  the  teztOte«iJ<|| 
of  the  leaves,  fitting  them  to  serve  as  food  for  the  doiftW 
silknorm,  in  a  manner  not  observed  with  other  plutt: '. 
has  arisen  simply  from  suci)  variations  in  the  mnlb^rj  btitH 
attended  to,  selected,  and  rendered  more  or  less  cmulist.  i 
Qnatre&ges*  briefly  describes  six  kinds  enltivat«d  in  mh  IT 
Fiance:  of  these  the  amouinutu  produces  excellent  kvif^ 
rapidly  being  abandoned  because  it  piodnces  mnch  frail  l| 
with  the  leaves:  the  ai./<ySno  yields  deeply  cut  loaves  of 
quality,  bat  not  in  great  quantity :  the  etitro  is  mni:li  k 
because  the  leaves  can  tie  easily  collected :  lastly,  tlie  n 
strong  hardy  leaves,  prodnccd  in  large  quantity,  bat  with  I 
inconvenience,  that  they  are  best  adapted  for  the  worms  ilr 
fourth  moult.    MM.  Jacquemet-Bonnefont,  of  Lyon,  howe^s^ 
in  their  catalogue  (ltS6*2J  that  two  sub-varieties  have  been  ocrf 
nnder  the  name  of  the  toko,  one  having  leaves  too  thick 
caterpillars,  the  other  being  valnable  becanse  the  leaves  n 
be  gathered  from  the  branches  without  the  bark  being  ToriL 

In  India  the  mulberry  bos  also  given  rise  to  tnuiy  wri.  ^^ 
The  Indian  form  is  tbonght  by  many  botanists  to  ho  a  dlrt»'l 
species;  but  as  Soylo  remarks,"  "so  many  varieties  ban  Ml 
produced  by  cultivation  that  it  is  difficult  to  ascertain  vbbtkttW  I 


•  M.  BaacfaBrdiil,  In  '  Comptu  Ren-  Annus]  B< 
diu,'  DiK^  l>t.  1851.  qaatel  Id  ■  Car- 
dmcr'i  Chroo..'  lSo2,  p.  4S5.  Sh 
■Im  C.  V.  Klley  on  the  msDtiBr  in 
which  tnme  (Ww  of  the  Tsrietiu  of 
(h«  in 


Ihi  ■ttiKluoCttwVhiUau»:  ■Fanith       p.  I3J. 


Mimouri,' I872.P.  S3,  naJ-rif**-! 
port,'  18T3,  p.  66.  " 

*  -Eluditf  >urlwSlal*dMlLlBl 
du  Ver  i  Saim,'  1899,  p.  3'Jl. 

"  '  Pnxlactiv*  Rewarra  illti 
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me  species ;"  they  are,  as  he  adds,  nearly  a 
I  BtlkwDnn. 

Group. — Wo  here  meet  with  great  confusion  in  the 
itioD  and  parentage  of  the  several  kinds.  Gallesio," 
iToted  his  life-time  to  the  subject,  considers  that  there 
ies,  Dftmelj.  sweet  and  Intter  oranges,  lemons,  uid 
f  which  has  given  rise  to  whole  groups  of  varieties, 
i  supposed  tiybrida.  One  high  authority "  believea 
r  reputed  species  are  all  varieties  of  the  wild  Ciin-ii 
fttuieahadaock(C'ifrio'/eciiinnn'i),  which  is  not  known 
te,  is  a  distinct  species;  thongh  its  distinctneM  is 
lother  writer  "  of  great  anthority  on  such  matters," 
Snchanan  Hamilton.  Alph.  De  Candolle,"  on  the 
uid  there  cannot  be  a  more  capable  judge— advances 
aders  sufficient  evidence  of  the  orange  (he  doubts 
ntta  and  sweet  kinds  are  speciflcall;  distinct),  the 
xou,  having  been  found  wild,  and  consequently  that 
let.  He  mentions  t  wo  other  forms  cultivated  in  Japan 
ich  he  ranks  undoubted  species ;  he  speaks  ratner 
lly  about  the  shaddock,  which  varies  much,  and  ban 
1  wild ;  and  finally  he  considers  some  forms,  snch  as 
uid  the  bergamotte,  as  probably  hybrids. 
By  abstracted  these  opinions  for  the  sake  of  showing 
re  never  attended  to  such  subjects,  how  perplexing 
irould,  tliereforti,  be  useless  for  my  purpose  to  give  a 

cooepjcuoas  differencee  lietween  the  soveral  forma, 
rer-recurrent  difficulty  of  determining  whether  fornui 
a  truly  aboriginal  or  are  oscnped  seedlings,  many  of 
hich  must  be  ranked  as  varieties,  transmit  their 
oost  perfectly  by  seed.  Sweet  and  bitter  orange* 
nportant  respect  except  in  llie  flavour  of  their  iruit, 

is  most  emphatic  that  both  kinds  con  be  propagat«Hj 
tiMolnte  oertointy.  Consequently,  in  accordance  with 
le,  he  classes  them  as  distinct  species;  as  ho  does 
er  almonds,  the  peach  and  nectarine,  &c.    He  admits, 

the  soft-shelled  pine-troo  produces  not  only  soft- 
line  bard-shelled  seedlings,  so  that  a  little  greater 
mvret  of  inheritance  would,  accorling  to  this  rule, 
lelled  pine-tree  into  the  dignity  of  an  aboriginally 
L    The  positive  assertion  mode  by  Mocfiiyden  "  that 


la     atni..*     I8U. 
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the  pips  of  sweet  oraDgei)  produced,  in  Jamaica,  aocordini 
nature  of  the  aoil  in  which  Uiey  are  eovm,  either  sweet  o 
oranges,  is  probably  nn  error :  for  M.  Alph.  De  CaDihille 
me  that  since  the  publication  of  his  great  work  be 
sccKfUDts  from  Guiana,  the  Antilles,  and  MauritiuB, 
cuantrien  sweet  oranges  faithfully  tmnemit  their  eharMlei. 
fouud  that  the  willow-leafed  and  the  Little  China 
produced  their  proper  leaves  and  fruit;  but  thn  xe 
not  quite  equal  in  merit  to  their  parents.    Tbe  red-lli 
on  the  other  hand,  fails  to  reproduce  itself.    GalJeeio 
that  the  seeds  of  several  other  singular  varielJra  iM 
trees  having  a  peculiar    phyaiognoniy,    partly  ro 
parent-forms,      I  can  addaee   another  CBse:    the 
orange  is  ranked  by  all  authoi-s  as  a  variety,  but  is  ' 
general  asnoct ;  in  my  father's  greenhouse,  during 
rarely  yielded  any  fruit,  but  at  lost  produt^ed  one;  i 
raised  was  i<leutieal  with  tbe  parent-form. 

Another  and  more  eerions  difBculty  in  determining 
the  several  forma  is  that,  according  to  Gallesio,"  I 
intercross  without  artiticiol  aid;  thus  ho  positively 
seeds  taken  from  lemon-troes  (f,  lenumum)  growing  m 
the  citron  (C.  Tnedicu),  whidi  is  generally  consideivd  a 
species,  produced  a  graduated  series  of  varieties  betwee 
forms.    Again,  on  Adoni's  apple  was  prodaced  &oni  tt 
ewcot  orange,  whicli  grew  close  to  lemons  and  citrous, 
facts  hardly  aid  us  in  determining  whelbe^r  to  rank  the 
species  or  varieties ;  for  it  is  now  known  that  undoubted 
^  erbascum,  Cistus,  Primula,  Salix,  &c.,  frequently  noes 
of  nature.    If  indeed  it  were  proved  that  plants  of  the  ( 
raised  from  these  crosses  were  even  partially  sterile,  it 
strong  argument  in  favonr  of  their  rank  as  ^pociee. 
asserts  that  this  is  the  case ;  but  be  does  not  distingnialij 
sterility  from  hybridism  and  from  the  effects  of  caltni 
almost  destroys  the  force  of  this  statement  by 
that  when  he  impregnated  the  flowers  of  the  coi 

the  pollen  taken  from  undoubted  varieties  of  the „_ 

fruits  were  produced,  which  included  "littl*  pulp,  t 
seeds,  or  imperfect  seedi." 

In  tliis  tribe  of  plants  we  meet  with  instance*  of 
reraarhablo  fects  in  vegetable  physiology:  Golleeio"  imprcgM* 
an  orange  with  pollen  from  a  lemon,  and  the  fruit  l)ani«(B* 
mother  tree  had  o  raised  stripe  of  pee!  like  that  of  a  lemon  hwj 
colour  and  .taste,  bnt  the  pulp  was  like  that  of  on  onuig»» 
included  only  imperfect  seeds.  The  possibility  of  jmIIui  (WB^ 
variety  or  species  directly  affecting  the  Iruit  produced  by  **^ 
variety  of  species,  is  a  subject  which  I  shall  fully  discus  id  *' 
following  chapter. 


%#  i^  a>i  t«o  nnoKd  iviiiiii* 

■ — ■-• ittiHdl  hipiM  n  mmtft 

,^  d«BteWHtMleMBIL 

nit  of  both  pw»  iwwI-tCTn,  MwdlMof  SBised 
ore.    A  bnd  taken  boman^cneaf  tbetvandic*  and 

other  tree  prodnces  othfr  cue  at  tlw  pore  kinds  cv  a 
e  leprodacing  the  three  kiadit  Whetlwr  the  svc«l 
inctiidee  within  Uw  nine  frvit  aegmnite  of  difierentlf 
>,*  ia  an  Bnalogom  earn,  I  know  not.    Bnt  to  this 

ide  hf  giTing  Cnxa  A.  Bina"  a  durt  accoant  of  a 
Taiiety  of  the  c>»unoD  otange;  It  is  the  "  ettnt* 
icfu  piiriribili,"  which  OB  the  jMUig  aboots  pmdnces 
leaves  epotted  with  ydknr,  borne  on  petioles  nith 
win^ :  wlien  theae  I^ree  fall  off,  tbej  are  succeeded 
narrower  leaves,  with  nndolaled  marginB,  of  a  pa)e- 
mbroidered  with  jellow,  bmne  on  footEtalks  without 
frait  whilst  jonng  ib  pear-shaped,  yellow,  longitn- 
1,  and  sweet;  bat  as  it  ripens,  it  becomes  upberical, 
Hlow,  and  bitter. 

STflarine  {AtnyifdaltiM  pnrim).  The  best  Rathorities 
uiimous  that  the  peach  has  nerer  be«n  fouad  wild, 
[need  from  Fersia  into  Europe  a  little  before  the 
and  at  this  period  few  varieties  existed-  Alph.  D«i 
n  the  fact  of  the  peach  not  havjrg  spread  from  Persia 
period,  and  from  its  not  having  pure  Sanscrit  or 
9,  believes  that  it  is  not  an  aboriginal  of  Western 
!  from  the  lemi  hf-ninitti  of  China.  The  snppositioD, 
the  peach  is  a  modified  almond  which  acquired  its 
ter  at  a  comparatively  \n\a  perioil,  would,  I  presmnB, 
»e  facts ;  on  the  same  principle  that  tlie  nectarine,  the 
6  peai^h,  has  low  native  names,  and  became  known  in 
ill  later  period. 

gilt,**  from  finding  that  a  eeedling-tree,  raised  from  a 
fertilised  by  tlie  pollun  of  a  peach,  yielded  fmit  quite 
peach,  suspeciM  that  the  peitch-tr«e  is  a  mocuBed 
n  this  he  has  been  followed  by  varions  anthors."  A 
I,  almost  globular  iu  shape,  formed  of  soft  and  eweet 


I 


r»ri»   delk   Ripro- 

7«. 

533.     A  writer,  it  mty  bo  pr»iim»l 

Dr.  LindlFj,  reimrk*  on  Iho  pirl'irit 

HriM  which  may  b«  formrd  bttwieii 

.  M<«*um,-  torn.  ... 

the  ■ImoD'l  >nd  tho  peach.     Aouth.>r 

hish  nuthnritj,  Ur.  KiTtn,  whu  hx- 

Bat.,'  p.  sna. 

h*i  .nth  wide  eipcrioDc^   At«atW 

uofHort.  SofV"!- 

ir.  p.  Seti.  ud  nota 
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sloared  dtiwiug  1. 

of  nUun.  wuul<l  la  tht  cour>*  nt'  tlira 

(id. 

ntii%rtAt  lalathluk-flnhwl  almond-. 

J 

pulp,  surrounding  a  hard,  miicli  furrowed,  and  dightW  fli 
Btone.  certainl;  differs    greatly  from    an  nlnniid,  vits  itt  d 
ulightl;  furrowed,  much  flftttcncd,  and  elongated  stone,  ^ 


hy  a  tough,  greenish  layer  of  hitttr  flenh.  Mr.  Eenthuu  "  liW  fl 
ticularly  called  attention  to  the  etone  of  the  almond  beiug  bo  W 
more  flattened  than  tlint  of  tlie  peach,    ^ut  in  tJie  seranl  vsiff 

"  '  Journal  of  Hort.  Soc,'  ToL  it.  p,  lfl&. 


PEACH    ANIi    NECTARINE.  351) 

tilwnnd,  the  stone  differs  greatly  in  the  degree  to  which 
ipreswed,  in  size,  shape,  strength,  and  in  the  depth  of  ihe 
as  amy  be  bmh  in  the  nccompanjing  drawing  (Nob.  4 
of  Bueh  kinds  as  I  have  ).>eeti  itblo  to  collect.  With  peach- 
also  (Nos.  1  to  3)  the  degree  of  coropression  and  elongntion  is 
vary;  so  thnt  the  stoiia  of  the  Chinese  Uoney-peach  (fig.  3) 
I  mure  elongated  and  cotnpreRstid  than  that  of  the  (No,  8) 
I  almond.  Mr,  Bivers,  of  Sawhriiigeworth,  to  whom  I  am 
'  for  some  of  the  specimens  above  fipired,  and  who  has  had 
sa,t  horticultural  experience,  haa  called  my  attention  to 
'  "  J  which  connect  the  almond  ond  the  peach.  In 
.t-^^^  ...^.«  J  a  variety  called  the  Peach-Almond,  which  Mr. 
Kvcrs  fomiurly  cultiTatea,  and  which  is  correctly  deecribed  in  a 
French  catalogae  as  being  oval  and  swollen,  with  the  asj^ect  of  a 
jMoch,  including  a  hard  stone  surrounded  by  a  fleshy  covering, 
>rltich  i.s  sometimea  eslable.'^  A  remarkable  statement  by  M. 
T,oizet  has  recently  apptared  in  the  '  Revne  Horticole,'"  namely, 
that  a  Peach-almond,  grafted  on  a  peach,  bore,  during  1868  and 
l'':)C4,  almonds  alone,  but  in  1865  boro  six  peaches  and  no  almonds, 
&I.  C^rri(-re,  in  commenting  on  this  fact,  cited  tlie  case  of  a  double' 
floweredalmondwhich,  after  producing  during  Reveraiyearsalmonds, 
fmddenJy  bore  for  two  years  in  Buccession  spherical  fleshy  peach- 
Uke  fmits,  but  in  1865  reverted  to  ite  former  state  and  produced 
large  almonds. 

Again,  as  I  hear  fh)m  Mr,  Rivers,  the  double-flowering  Chinese 

I«acheft  resemble  almonda  in  their  manner  of  growth  and  in  their 

tlowers;  the  fruit  is  mnch  elongated  and  flattened,  with  the  flesli 

tilth  bitter  and  aweet.  but  not  uneatable,  and  it  is  said  to  lie  of 

1>etter  quality  in  China.    From  this  stage  one  small  step  leads  us 

■to  such  inferior  peaches  as  are  occasionally  raised  from  seed.    For 

Instance,  Mr.  RiverH  sowed  a  number  of  peach-stones  imported  from 

the  United  Stales,  where  they  are  collected  for  raising  stockR,  and 

mame  of  Ihe  tret*  raised  by  him  produced  peaches  which  were  very 

like  almonds  in  appearance,  being  small  and  hard,  with  the  pulp 

xjottuiflening  till  very  late  in  thoauttimn.    Van  Mons""  also  elates 

'fc^Bt  be  DDCe  raised  from  a  peach-stone  a  peach  having  the  aspect 

^^^gl*  wild  tree,  with  fruit  like  tliat  of  the  almond.    From  inferior 

^^Hkuhes,  such  an  these  just  described,  we  may  pass  by  small  trausi- 

^^^^ns,  throi^h  clingstimos  of  ))oor  quality,  to  our  best  and  most 

^^^BUting  kinds.  From  this  gradation,'from  the  cases  of  sudden  varia- 

^H^pii  alwve  recorded,  and  from  the  fact  that  the  peach  has  not  hoen 

^f"ttiid  wild,  it  Bcems  to  me  by  far  the  most  probable  view,  that 

**  Whether  thii  t>  the  asme  viirli<tr  produce!  during  iDCcriwive  vcarc  rny 

T^     one    IslelT     meDtiatied     (' Gsrd.  different  kltidi  of  fmil. 

^-•'•■dii.'  i865.'ii.H54)bjM.  Carrl»re  "  Quoted  in  'Gard.  Chron."  18CH. 

^•lei  lh»  nime  of  pertica  isfwiwd-a.  p.  BOD. 
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**'"  between  th«  •Imond  *ud  patch  ;  it 


FHUITS : 


Cur.lL 


the  peach  is  the  descentlaiit  of  tlie  Etlmond,  imprOTMl  ami  nodilWd 
ID  H  niittTblluuR  ruaiiiior. 

Odo  fftet,  liowover,  is  opposwi  to  this  concliiMon.  A  faiM, 
raised  by  KJiight  from  the  sweet  nlmoud  hy  the  pollen  of  the  pwfh, 
prodnccd.  ttowura  with  little  or  no  pollen,  yet  bore  fniit,  hiTiiii 
been  Rpparenlly  fertilJEed  b;  a  neighbouring  Bectarine.  AnuUmi 
hybrid,  frQiu  a  EWect  almond  by  the  pollen  of  a  neL'tHriiie,  [irodooed 
dnring  tho  firxt  three  yenrB  imperfect  blosfiome,  but  aficrwiidi 
perfect  fioworo  with  an  abundance  of  pollen.  If  ^lia  slijilit  degiw 
of  sterility  cannot  be  acmniuted  for  by  the  youth  of  the  tnx*  (toi 
this  often  causes  lessened  ftrlility),  or  by  the  mon&trons  stab  li 
tho  Honera,  or  by  the  conditions  to  which  the  trece  wcni  exDwd. 
these  two  cases  would  atTord  a  good  argument  agaioBt  the  pad 
being  the  descendant  of  the  nltnond. 

^Vhether  or  not  the  peach  hiia  proceeded  from  the  ahnnnd,  B 
has  cerlaisly  given  riRe  to  nectiuineR,  or  smooth  peaches,  as  Ibtf 
are  called  by  the  French.  Moat  of  the  Tarieties,  both  of  the  i«<i 
and  nectarine,  reproduce  themeelTes  truly  by  seed.  Gallesid'nii 
ho  has  verified  this  with  respect  to  eight  races  of  tht^  \m» 
Mr.  Hivers'°  has  given  some  striking  instances  fioia  Ills 
exiKrienco,  and  it  is  notorious  that  good  penchee  aro  constutl]' 
raised  in  North  America  from  seed.  Many  of  the  Araericnn  nil> 
varieties  come  true  or  nearly  true  to  their  kind,  such  as  the  «hi»- 
blossom,  several  of  the  yellow-fruited  freestone  peachen,  tlie  bhri 
clingHtone,  the  heath,  and  the  lemon  clingstone.  On  Uie  otlw 
hand, a  cliugstimc  peach  liaal>een  known  to  giverine  toa  fr«MtMR-' 
In  England  it  t-as  lieeii  noticed  that  seedling  inherit  froni  thtf 

Eurentf  Howcra  of  the  sauie  size  and  colour.  Some  chanHtm 
onover,  contrary  to  what  might  have  iHicn  expected,  ufUnflt 
not  inherited;  such  as  the  presence  and  form  of  the  kImIi 
on  the  leaves."  'With  refipect  to  neolorines,  lH>th  cling  uhi  fiiP 
stones  are  known  in  North  America  to  reproduce  themselvn  f 
seed."  In  Euglimd  the  new  white  nectarine  was  a  eeedling  i^  IM 
old  white,  and  Mr.  Bivers^has  reoorded  several  simUar  <■* 
Prom  this  strong  tendency  to  inheritance,  which  both  pracfaul 
nectarine  trees  exhiliit, — from  certain  slight  constitutional  dJfc" 
enccs**  in  their  nature, — and  from  the  great  diS^ence  in  ttA 
&uit  both  in  a|ipearance  and  Savour,  it  is  not  aurprising.  noliritk- 
standing  that  the  trees  differ  iu  no  other  respects  and  eannot  «m 
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kin^tuished,  aa  I  am  informed  by  Mr.  Rivera,  whilst  young, 
hey  have  Iiccd  rauked  by  some  nuthoni  as  Epecifically  distinct. 
a  dticst  nol  doubt  tlmt  they  »re  distinct ;  even  Alph.  Do  Candotlo 
ol  uppviir  perfwtlj  assured  of  their  speeilic  identity:  arjd  on 
Dt  hninnisl  has  quilu  rMcnlly  "  maintained  that  the  nectarine 
Luihty  constitutes  a  distinct  specios." 

bee  it  may  he  worth  while  to  give  nil  the  eTidence  on  tha 

\  of  till)  niiulorine.    The  facts  in  thetuselves  are  carious,  and 

ertaflvr  liave  to  be  refcrrul  to  when  the  important  subject 

^d-variati(at  is  discussdd.     It  is  asserted  "  that  the  Boston 

r  wui  produced  from  a  p««ch-etone,  and  this  Dectarins 

luoed  il«iU  by  seed."    Mr.  Itivers  states"  llial  from  slonea 

distinct  Tarietics  of  the  peach  he  rained  tlu'ce  varieties 

,_.  .rine:  and  in  one  of  these  cases  no  nectarine  grew  near 

jWieut  peaoh-tree.    In  another  instance  Mr.  Rirers  raised  a 

Btte  from  a  peach,  and  in  the  succueding  generation  another 

riw  ttota  thjs  nectarine."    Other  such  instaniies  tmve  beeti 

u'oalod  to  me.  hut  thoy  need  not  he  given.    Of  the  converaa 

"Bely,  of  nectariuG-stone«  yielding  peach-trees  (both  free  and 

nw),  wo  have  six  undoubted  instances  recorded  by  Mr, 

•nd  in  two  of  these  instances  the  parent  nectarines  had 

liliBgn  from  other  nectarines." 

toapuct  to  the  more  curious  case  of  full-groivn  peach-trees 
f  onxlucing  nectarines  by  hud-variation  (or  sports  oit  they 
M  by  gardeners],  the  evidence  is  siiperahundnnt ;  there  is 
leTidencL'of  the  same  tree  producing  both  peaches  and  nccla- 
r  hnlf-nnd-half  fruit :  by  this  term  I  mean  a  fruit  with  tha 
'a  iwrfnet  peach,  and  the  otiier  half  a  perfect  nectarine. 
Collinsiin  in  17 il  rec(irde<l  the  first  case  of  a  peach-troa 
Bg  a  ucL'tarine,"  and  In  1766  he  added  two  other  iuslancos. 
lUiie  work,  the  editor,  Sir  J.  E.  Smith,  descriljes  the  more 
A)Ie  caiM  of  a  tree  in  Norfolk  which  usually  bore  l»th 
iiMtnrin(«  and  perfect  peaches;  but  during  two  seasons 
the  fruit  were  half  and  half  in  nature. 
"  Jitbury  in  1808  "  records  sis  other  cases  of  peach-treea 
K  neolarines.  Three  of  the  varieties  are  named;  viz..  the 
Belle  £hovrcu£e,  and  Royal  Geort;o.  This  latter  tree  seldom 
t^iirodnce  both  kinds  of  fruit.  He  gives  another  case  of 
wt-half  Fruit. 
id.'ord  in  Devonshire"  a  clingstone  peach,  purchaaed  aa 

Chn.D.,'I8.''ifl,  p.77*,  1882.  p.  llSSj 
IS65,  p.  I'lb^ ;  Mid  ■  JoumAl  of  Hart.,' 
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103. 
A  ef  Hortirnllurt,'  l>b.  "  Lnndnn'i      'GKraeiift'i      Msg.,' 


n. 


•  GardeMf's 


362  FRUITS :  dur  i 

the  Chancellor,  vas  plnntod  in  1SI5,  and  ia  1824,  after  Iutui 
previously  produced  peaches  alone,  bore  on  one  bmn-.-h  twdw 
nectarines;  in  1825  the  tuinie  branch  yielded  t«-enl]r-siE  nec^riiM, 
and  in  1826  tbirty-Bix  nectarines,  tt^rether  with  eighteen  pcM^ 
One  of  the  peiiclics  was  almoet  as  Hiuooth  on  one  side  as  a  necUfin 
The  nectarines  were  as  dark  ae,  but  smaller  than,  tfaL>  Elroge. 

At  Beetles  a  Royal  George  peacli"  produced  a  fniii,  "thw 
parts  of  it  being  peach  and  one  part  nectarine,  quite  dirtiaa  'a 
appearance  as  well  as  in  flavour."  The  Uncs  of  divlstoD  tM 
longitadinal,  as  represented  in  the  woodcat.  A.  nectariw-tni 
grew  Ave  yards  from  this  tree. 

Professor  Chapman  states  "that  he  has  often  8oeii  in  Viigioii 
very  old  yKMoh-trees  bearing  ncctarinos. 

A  writer  in  the  'Qardener'a  ('hrom*cle'  says  that  a  peach  trtt 

Slanted  fifteen  years  previously"  produced  this  yenr  a  ncctanoi 
Btween  two  peaches ;  a  nectarine-tree  grew  close  by. 

In  1811"  a  Vanguard  peach-tree  produced,  in  the  midst  of  ill 
ordinary  fruit,  a  Bii^le  red  Soman  nectarine. 

Mr.  Oalvor  is  stated"  to  have  raised  in  the  United  StitM 
a  seedling  peach  which  produced  a  mixed  crop  of  both  fieachcs  ud 
nectarines. 

Near  Dorking  "a  branch  of  the  Teton  da  Venns  ijeach,  whiA 
reproduces  itself  truly  bj  seed,"  bore  its  own  fruit  "  so  remarlaWt 
for  its  prominent  point,  and  a  nectarine  rather  smaller  hot  nU 
formed  and  quit«  round." 

The  previous  cases  all  refer  to  peaches  saddenly  prodndv 
nectarines,  but  at  Carclew  "  the  unique  case  occurred,  of  a  ueetarin*- 
tree,  raised  twenty  years  before  from  seed  and  never  giaiM, 
producing  a  fruit  half  peach  and  half  nectarine ;  subsequently  ban 
a  perfect  peach. 

To  Bum  up  the  foregoing  fncts;  we  have  excellent  evidence  of 
peach-stones  producing  nectarine- trees,  and  of  nectarine-MOM 
producing  peach-trees, — of  the  same  tree-bearing  peaclies  anl 
neolarinea, — of  pooch-trees  suddenly  producing  by  bnd-variatiMi 
nectarines  (such  nectarinos  reproducing  nectarines  by  eoed).  •• 
well  OS  fruit  in  part  nectarine  and  in  part  peach, — and,  lastly,  of 
one  nectarine-tree  first  bearinghalf-and-half  frnit.and  Bube«(|Wfitlf 
true  peachea.  As  the  peach  came  into  existence  before  llm  nectariiK 
it  might  have  Ijoen  expected  fmm  the  taw  of  revetfion  thM 
nectarines  would  have  given  Inrth  by  bud- variation  nr  hjtad 
to  peaches,  oftener  than  peaches  to  nectarines;  but  this  isbjrn) 
ineans  the  case. 
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Two  eiplanation^  have  be«n  Guggt^eted  to  account  for  these 
coDTereioDS.  First,  that  the  mrent  tiees  baTo  been  in  every  case 
hybrids "  tiettrecn  the  pelu^h  find  nectariue,  and  liare  rcrerled 
b;  bud-TariatioQ  or  by  seed  to  one  of  their  pure  ])arent  forms. 
litis  view  in  itself  is  not  very  improbable;  for  the  Mountaineer 
peacfa,  which  was  raised  by  Kuignt  from  the  red  nutmeg-peacli 
oj  pollen  of  the  Tiolette  hative  nectarine,"  produces  peaches,  but 
these  are  said  lomelimrji  to  partuke  of  the  Hmoothness  and  flaTOur 
of  the  uect«rine.  But  let  it  be  observed  that  in  the  previonB  list 
DO  IcAs  than  six  well-known  varieties  and  aeveml  nnnamed  varieties 
of  the  peach  have  once  suddenly  produced  perfect  nectarines  by 
bud  variation :  aod  it  would  be  on  eitremely  rasli  supposition 
Uut  all  these  varieties  of  the  peach,  which  have  bcon  cultivated 
br  years  in  many  districts,  and  which  show  not  a  Testi^e  of 
B  mixed  purenluge,  are,  nevertheless,  hybrids.  A  MKond  explana- 
tioQ  is,  tluit  the  fruit  of  the  peach  baa  been  diroctly  affected  by  the 
pollen  of  the  nectarine;  although  this  certainly  is  possible,  it 
eantiot  here  apply;  for  we  have  not  a  shadow  of  evidence  thftt 
■  branch  which  has  borne  truit  directly  affected  by  foreign  pollen 
ii  so  pnifoundly  modified  as  afterwards  to  produce  buds  wliicb 
eontinuu  lo  yield  fruit  of  the  new  and  modified  form.  Now  it 
b  known  that  when  a  bud  on  a  peach-tree  hasoDvebomeaneotarine 
tha  snme  brunch  has  in  wveral  instances  gone  on  during  successive 
jGUS  producing  noctai-iues.  The  Carelew  nectarine,  on  the  other 
hand,  lirst  jtroiluced  half-and-half  fruit,  and  subseiiuently  pure 
p(*chea.  Hence  ne  may  confideutly  accept  the  common  view  that 
the  nectarine  is  a  variety  of  the  peach,  which  may  t»e  produced 
eilbcr  by  bud-variation  or  from  seed.  In  thit  following  chapter 
many  analogous  cases  of  bud- variation  vrill  be  given. 

The  varieties  of  the  peach  and  the  nectarine  run  in  parallel  lines. 
In  both  cloEseB  the  kinds  difier  from  each  other  in  the  flesh  of  the 
fruit  being  white,  red,  or  yellow ;  in  being  clingstones  or  freestones; 
in  the  flowers  being  large  or  small,  with  certain  other  characleristio 
differcnoee;  and  in  the  leaves  being  serrated  without  glands, 
or  crenatud  and  fiirnishod  with  globose  or  reuiform  glands."  We 
CU1  hardly  account  for  tliis  {larallelisni  by  supposing  that  each 
Ttriely  of  the  nectarine  is  descended  from  a  corresponding  variety 
uf  iho  peach;  for  though  our  nectarines  ore  certoinly  the  descend- 
iTitK  of  several  kinds  of  ])caches,  yet  a  largo  number  ore  the 

— '<'ndants  of  other  nectarines,  and  they  vary  so  much  when 

II-  rwproduced  that  we  can  scarcely  admit  the  above  eiplanatiiin. 

The  voriutics  of  the  peach  have  largely  inerensed  in  number 
'iiice  the  Christian  era,  when  from  two  to  five  varieties  were 
known ; "  and  the  nectarine  was  unknown.    At  Uie  present  time, 

"  Alj-h.  !)•  Oindolle,  ■  Geogriiph.  Horl.  Soc.,'  18*2,  [i.  I'i5. 
*»ol.,  p.  888.  «  Dr.  A.  Ti.rBi.ini.T..»«Cti, '  Jour- 

"  thompton.  In  Loudan's  -Enty-  ml  Hnrl.ricc.."  n.l.  ii.  p.  167.     Al|ih. 
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tlieitaae,or  easily  »\iAt^ta>g  from  it,  aiso  diBer  in  'tlw  i-huids 
of  ttteittoae  itself;  that  of  the  freeetones  or  meilers  )«ii)^  mn 
deeptj  SsaaKd,  with  the  «des  of  the  Sfsiuve  bmiMth«r  thn 
in  clingstones.  In  the  TsriooD  kinds  the  Bon-ere  ^iSet  not  Ml! 
in  size,  but  in  the  favgd  flowers  the  petate  are  diflcnaitly  tlikpu, 
more  imhricated,  generallf  red  in  Uk  centre  anil  jailo  tow»rii 
the  mar^n:  whereas  in  the  Rmatler  flowers  t)ie  uuuvin  of  tta 
]]etal  are  oEnally  more  darkt;  coloured.  One  variety  tiu 
while  djwere.    The  leaves  are  more  or  less  serrated,  and  a« 

destitute  of  glands,  or  have  globose  or  reuifonn  Klanils;^  an 

few  peaches,  such  as  the  Bmgoen,  bear  on  the  same  tm  Ml 
^obnlar  and  kidney-shaped  glands."  Aecontiug  lo  Ro'icrta  ~ 
the  tivci  with  glandular  leaves  are  liable  to  bliGter.  but  Dot  to 
great  degree  to  mildew :  whilst  the  non-glandat&r  trees  are  b 
eoiyeet  to  eurl,  to  mildew,  and  to  the  atracke  of  nptiidts. 
Tarielies  differ  in  tbe  period  of  their  maturity,  in  the  frntt  ken 
well,  and  in  Itardiuess, — the  latter  circumstance  being  eapecl 
attended  to  in  the  Cnitod  States.  Certain  Tarictie«,  sm-h  iw 
Belleganle,  stand  forcing  in  hot-honses  better  tlian  other  varMw 
The  fial-peaub  of  China  is  tbe  most  remarkable  of  all  the  varieliai; 
it  is  BO  luacb  depressed  towards  the  summit,  that  the  stone  it  htn 
covered  only  by  roughened  akin  aud  not  by  a  flashy  In^.* 
Another  Chine-se  variety,  enlled  the  Honey-peach,  is  rcmarinUf 
from  the  fruit  terminating  in  a  long  sharp  point;  ita  leavw  m 
glandlesfi  aud  widely  dentate"  The  Emperor  of  ItuRsia  peadi 
ia  a  third  siDgnlar  variety,  having  deeply  double-eerratod  iMn*; 
tjie  fruit  is  deeply  cleft  with  one-half  projecting  oonsidci^ty 
beyond  the  other:  it  originated  in  America,  and  its  eeedtilip 
inherit  similiar  leaves.**  ,' 

The  peach  has  also  produced  in  China  a  small  class  of  InM   I 
valued  for  wnanient,  namely  the  dunble-flowered ;  of  these,  tin  t 
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nrictiea  are  now  known  in  Enplane),  YOFyiiig  IJroin  pure  white, 

throngli  rose,  to  intense  crimson."    One  of  these  varietiM,  chIIm 

the  caniellio-flonered.  bears  flowers  above  21  inches  in  dioineler, 

"■liilst  tlioee  of  the  fniit-bearing  kinds  do  not  at  most  exceed  li 

■    h  in  ditinieter.    The  flowers  of  the  double-flowered  pciirlies  linve 

tsingular  property"'  of  frequently  producing  double  or  treble 

1 1 1,     Finally,  there  in  good  reason  to  believe  that  the  ptitch  is  jin 

■I'jnd  profonndly  modified;   bnt  whatever  its  orisin  miiy  have 

II.  there  enii  lie  no  doubt  that  it  has  yielded  duriii);  the  lost 

-  Iiteen  centuries  many  varieties,  acme  of  them  srronglj  charac- 

.-L<1,  belonEing  botli  to  lliu  nectarine  and  peach  form. 

Ai'riro'  (_P'  iiniit  urm'iiiim).~lt  is  commonly  admitted  that  this 

■  18  descended  from  a  single  species,  now  found  wild  in  the 
iLi'.isian  region."    On  this  view  the  varieties  deserve  notice, 

iiiise  they  illustrate  differences  supposed  by  some  botanists  to 

■  ■(  specific  Taliio  in  the  almond  and  plum.    The  Iwst  monograph 
Ihc  apricot  is  hy  Mr.  Thompson,"  "who  describes  eevenleen 

[]' ticH.  We  have  seen  that  peaches  and  nectarines  vary  in  a 
:ctly  lorallel  manner;  and  in  the  apdcot,  which  forms  a  closely 
'  It  il  genuB,  we  again  meet  with  variations  annlogons  to  those  of 
iiK  j>each,  as  well  as  to  those  of  the  pinm.  Tlie  varieties  differ 
C4)DBi(lerably  in  the  shape  of  their  leaves,  which  aro  either  serrated 
or  crenated,  sometimes  with  car  like  appendages  at  their  bases, 
and  sometimes  with  glands  on  the  petioles.  The  flowers  are 
gcner.tlly  alike,  but  are  small  in  the  Masculine.  The  fruit  varies 
much  in  size,  ahape,  and  in  having  the  suture  little  pronounced 
or  alwent;  in  the  skin  being  Bmooth,  or  downy,  as  in  the  orange- 
apricot;  and  in  the  fle^h  clinging  to  the  stone,  as  in  the  lost- 
mentioned  kind,  or  in  readily  separating  from  it,  as  in  the 
Turkey -apricot.  In  all  these  differences  we  see  the  closest  analogy 
with  the  varieties  of  the  peach  and  nectarine.  In  the  Btone  vu 
have  moi-e  important  differences,  and  these  in  the  case  of  tiie  plum 
have  been  esteemed  of  B|)ecific  value :  in  some  apricots  the  stone  is 
aUnoat  spherical,  in  others  much  flattened,  bein^  either  sharp  in 
fraut  or  blunt  at  both  ends,  sometimes  channelled  along  the  back, 
m  with  a  sharp  ridge  along  both  margins.  In  the  Moorpark,  and 
nnerally  in  the  Hemskirke.  the  stoue  presents  a  singular  character 
In  being  perforated,  with  a  bundle  of  fibres  xiassinp  tlirough  tlie 
rufomlion  from  end  to  end.  The  most  constant  and  important 
'haraclLT.  according  to  Thompson,  is  whether  the  kernel  is  bitter 
w  Bweet:  j^et  in  this  respect  we  have  a  graduated  difference,  for 
"»  kernel  is  very  bitter  in  Shipley's  apricot;  in  the  Hemskirke 
«»  bitter  than  in  some  other  kinds ;  slightly  bitter  in  the  Koyal ; 
md  '■  sweet  like  a  haMl-iiut "  in  the  Breda,  Angoumois,  and  others. 
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•■   Alfih.  da  Gtndalle,   '  GiJugrkph.  3rd  sJit.  IMS. 
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In  the  case  of  the  almond,  bitteniesis  lias  been  thanght  bj  « 
liijrh  antliorities  to  indimto  specific  diScrenca. 

In  N.  Anierii^a  the  Bomon  apricot  endnree  "  cold  and  nnCntou- 
ablo  idtuations,  nheiv  no  other  sort,  t^xcept  the  MascaJme.  vIB 
succeed;  and  its  blossoms  bear  quite  ■  scTeiv  frost  vithnvt 
injur7.""  According  to  Hr.  HiTers,"  seedling  aprieotH  deTislebd 
litUe  from  the  character  of  their  race :  in  France  the  Alberp  li 
constantly  reproduced  from  seed  with  but  little  Tariatiod.  Il 
I..adAkh,  according  to  Moorcroft,'°  ten  Taricties  of  the  jqiriooL  WJ 
different  from  each  other,  are  caltirated,  and  aJl  tat  talaedlM 
8eed,  excepting  one,  which  is  budded. 

I^uim  {l'rtinii$  ij.rif(Viii),— Formerly  the  sloe,  P.  ^piuaia, 
thought  to  be  the  parent  of  all  our  plums;  but  non  this  hoouu* 


(.  ■&— IHbb  $Mi«.  <d  ■■luLil  tiaf. 


»i!T7  wvmowily  accotiM  lo  /*.  •ititilia  or  the  IniUaee,  »lu 
foand  wikl  in  the  Caonisus  and  N.-Weetem  India,  and  is  nutur^ 
ised  in  England."  It  r  not  at  al3  improbable,  in  accontuucr  rith 
mne  obeerratioaB  bmAc  hj  Mr.  Bivers,"  that  both  th^M  fotvA 
wiiieti  MOW  botaaMs  n&k  as  a  dnslc  species,  may  be  thv  {wn-nl* 
of  our  dumeatiaalMl  ptunoL  Another  suppoaed  parent-fom,  ibt 
P,  damMiea,  la  said  to  l«  faamd  vild  in  the  region  of  tJiu  Cancun 


L  1S41.  )>■  ■■ 


■  Dmrai^  'Tin  fnitiarAnw- 

rto*,'  ■•»&,  (^  IST:  aiU  n>fwc4  to  ...    _    „ _. 

tk*  AlWlgi  apricui  IB  FiuM,  Mr  p.  tkb  nhJKi  in  I!«wtU  C.   ff*tMl> 

IM.  -  CtMt  Briliuiaiot.'  nJ.  tr.  >  M- 

•*  '  tlaclMn'i  Chnaidk.'  ISC3.  ^  J^  ■  Chidtacr'*  CbNaid^'  IMS.  1> 

'•  'ftaTAlatlM 


K.  PLUMS.  3ti7 

'■ :  >;i  remarks"  that  the  cultivated  Tarieties  mity  bo  dividnl  iiito 
liitin  pvups,  which  ho  Buppoees  to  be  desecndod  from  two 
'  .-iiial  Btoubi;  namelj,  those  with  oblong  fruit  and  stoni>s 
:r>  J  at  Ixilh  ends,  having  narrow  separate  petals  and  upright 

■  lies;  and  those  with  rounded  fruit,  with  stones  blunt  at  both 
1-,  with  roandod  petals  and  spronding  branches.    From  nhut 

i,i:i)w  of  tlie  Tariability  of  the  flowers  in  tha  peach  and  of  the 

: -iSed  manner  of  growth  in  our  variouu  fruit-trees,  it  ia  difficult 

<>  ranch  weight  on  thexe  latter  characters.    With  refpect  to 

-liope  of  the  fruit,  we  have  conclusive  evidence  that  it  is 

; .  mely  variable :  Downing  "  pives  outlines  of  the  plums  of  two 

llitigs,  namelj,  the  red  and  imperial  gagen,  raiso<l   from  thu 

-    iiiiage ;  and  the  fruit  of  both  ia  more  elongated  than  that  of  the 

ii;<it(^.    The  latter  has  a  very  blunt  bread  Etone.  whenins  the 

I'    of  the  imperial  gage  is  "oval  and  pointed  at  both  euda." 

-'-  trees  also  differ  in  their  manner  of  growth :  "  the  groenptgo 

I-  B  very  ahort-jointod.  slow-growing  tree,  of  spreading  and  rulln'r 

dwarliah  habit;"  whilst  its  offspring,  the  irajwrial  giwo.  "  Ci""*s 

beely  and  rises  rapi'Uy,  and  has  long  dark  shoots."    TIki  r!iiD<>ii!< 

Vwhington  plum  bears  a  globular  fruit,  but  its  offspring;,  the 

«»nUd  drop,  is  nearly  as  mueli  elongated  as  the  most  lilongatud 

ylam  figured  by  Downi:ig,  namely.  Manning's  prune,     t  biLve  nmdo 

4  tmall  collection  of  the  stones  of  twenty-Bre  kinds,  and  they 

Sndoate  in  shape  from  the  bluntest  into  the  sharpjst  kiiicU.     As 

cli&MFten  derived  from  seeds  are  generally  of  nigh  systematic 

"iHirlanco,  I  have  thought  it  worth  while  to  give  drawings  of  the 

■:  iltstinct  kinds  in  my  small  eollection ;  and  they  may  bo  seen 

:,:TL'r  iu  a  surprising  manner  in  size,  outline,  tbicknoss,  prtmi- 

■  ■  ii:  af  the  ridges,  and  state  of  surface.    It  deservos  notice  that 

Uk  shape  of  the  stone  is  not  always  striotly  correlated  with  that  of 

Jke  frtut :  thus  the  Washington  plum  is  spherical  and  depressed  at 

h»  pole,  with  a  somewhat  elongated  atone,  whilst  the  fruit  of 

kt  Goliath  is  more  elongated,  but  the  stone  less  so,  than  in  the 

Vtahiogtan.     Again,  Denyer's  Victoria  and  Qoliath  boar  fruit 

bwly  rowmbling  each  other,  but  their  stones  are  widely  difleroni. 

hi  the  other  hand,  the  Harvest  and  Bbck  Margate  plums  are  very 

ifMimilar,  yet  include  closely  similar  stones. 

The  varieties  of  the  plum  are  uumsrous,  and  differ  greatly  in 

■  ■    -hape,  quahty,  and  wdoor, — lieing  bright  yellow,  green,  almost 

.  S'.  blue,  purple,  or  red.    There  are  some  uurious  varieties,  such 

':i<' double  or  Siamese,  and  the  Stoneleas  plum:  iu  the  latter  thu 

■  D«  rEupt^' torn.  ii.  p.  91.  On  278,  284.  310.  3U.  Mr.  HWm 
[■.rvDUgsofonr  |,lmns,  an  nlr.0  ruined  Canrd.  CliroD,,'  186^  p.  37) 
<    riaCandoile. 'Oto|[np)i.  Bnt.,'       from   tha  Prana-pJohi.  whii^h    twu» 

^'■-t.    AlwTnrpoBl-Totwtli, 'Jour-  l«rga,    ronnJ,    rwl    |iluiiii   on   iluut, 

•I  Uorl,  Sw.,"  n.l.  Ii.  p.  1B4.     Alto  robust  shooH,  a  ■etdllni!  which  b<«r» 

■■bingtaa,  '  Haaail  uf  Urit.  Botany,'  oval,  imallcr  fniil  un  ihnnU  that  «« 

BM,  |>.  H7.  to  Bkiulur  as  to  l>*  almuit  pcnJuluiu. 

'•  ■  Fraiti  of  America,'  pp.    2711, 
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kernel  lies  in  t  roomy  caTit;  snrroimded  onl;  1>y  t 
cUmate  of  North  America  appears  to  Ite  siiiFmlarl;r  tvA 
Uie  production  of  new  and  good  Turieties:  DowDin^  «. 
lees  tliKO  forty,  of  nhich  seven  of  firGt-ntt«  qn«lity  1 
recently  introduced  into  England."    Varietiea  occttaJOMlt 
hiLving  an  innate  adapljition  for  certain  foils,  almost  oi 
pronounced  as  vith  iMtiiral  Epeciee  growine  on  tiio  mOBt  \ 
geological  formatiuns ;  thus  in  America  the  imperial  ga^ 
^m  almost  all  otlier  kinds,  "  is  peculiarly  fitted  for  U 
where  many  sorts  drop  their  fruit,"  whereas  on  rich  b 
fmit  is  often  insipid."    My  futher  could  aever  s 
the  Wine-Sonr  }'ield  even  a  moderate  crop  in  a  sandy  01 
Shrewsbury,  whilst  in  some  parts  of  the  mtme  conn^ 
native  Yorkshire  it  bears  abundantly:  one  of  my  i 
repeatedly  tried  in  Tain  to  grow  this  variety  ii 
Stsffbrdshire. 

Mr.  Bivers  has  given"  a  number  of  interetttiiig  fnefj^ 
how  truly  many  varieties  can  be  propagated  by  need.    Hi 
the  stoncB  of  twenty  bnshela  of  the  greengafce  for  the  Hike  ol 
8tocks,andclowly  observed  the  seedlings;  all  had  theamoolk 
the  promineut  bads,  and  the  glossy  leaves  of  the  groeugi 
grt«tcr  number  had  sniallcr  leavea  and  thorns."    Ttt^" 
kinds  of  damson,  one  the  Shropshire  with  downy  shoe 
other  the  Kentish  with  siuooth  shoots,  and  these  difibr  1 
in  any  other  respect :  Mr.  Rivers  sowed  some  l^ishels  of) 
damw)n,  and  all  the  siKiUings  had  smooth  shoots,  L 
the  fruit  was  oval,  in  others  round  or  rotuufish,  and  j 
fruit  was  small,  and.  except  in  buing  sweet,  cloeety  n. 
of  the  wild  sloe.    Mr.  Rivers  gives  seveml  other  striki. 
of  inheritsinGe:  thns,  he  nuied  eighty  thousand  seedlin 
common  German  Qiietsche  plum,  and  "  not  one  oo^ 
TaryiuK  in  the  least,  in  foliage  or  bahit."   .Simitar  & 
witli  the  Petite  Mirabelle  plum,  yet  this  latter  kind  (aa 
Qiietschn)  is  known  to  have  yii^tded  some  wcll-establutM 
but.  as  Itfr.  Rivers  remarks,  they  all  belong  tu  the  s» 
the  Mira)>elle. 

f'niiTii--.  {Pntava  crramt,  ai-ium.  Arc.).— Botanists  b , 

cnitirated  cherries  are  descended  from  one,  two.  four,  d 
wild  stocks ''  That  there  must  be  at  least  two  pnreil 
may  infer  from  the  sterilitjy  of  twenty  hybrids  miaed  bj 
from  the  morollo  fertdiied  by  pollen  of  the  Ellon  c1m~ 
hybrids  produced  in  all  only  fire  cherries,  and  one 

'*  'OiTiUiicr'tChninicU,' lt)3i'i,  p.  *rc  aim  Donming^ 

TM.  kmeiia,'  p,  305,  31*. 

"  Dowbibe'i  <  FraH  Trew,'  p.  978,  ■•  UompM*     ilfk. 

"  ■OsTilncT'iChrnDicle.'  IH6H.  p.  ■  G^-vrar'i-  9  t..'  p. 

Hi.   SiiK(rct.iDhu'Pnnii>|[fiarbn.,'  Rnd  Tsr(iaoi-Tai>tU-, i 

p.  Uti.  >aam«rii(e.i  live  biodi  nhivli  n  li.'  vol.   ^x.  p.  lir< 

ran  U  propuKitcJ  In  FrKQoe  bj  mi :  r£i[i»c<>,'  Una.  U.  p.  91 
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■Mcd"  Mr.  Thompsou*  has  classified  the  Tarieties  in 
iit\j  natural  method  in  two  main  groups  by  cliaracteni 
i  the  flowers,  fruit,  anil  leaves ;  but  some  varieties  which 
ij  separate  ill  thin  classification  are  iiuit«  fertile  when 
His  Knight's  Earlf  Black  cherries  is  the  product  of  a  cross 
M  such  kinds. 

ghtstfttes  that  seedling  cherries  are  more  variable  than 
y  other  fmit-tree,"  In  the  Catalogue  of  the  Horticultural 

1843,  eight;  varieties  are  enumerated.  Some  varieties 
gular  characters :  thus,  the  fioirer  of  the  Cluster  cherry 
imanyas  twelve  pistils,  of  which  the  majority  abort;  and 
lid  generally  to  produce  from  two  to  tive  or  six  clierries 
i  together  and  borne  os  a  single  pednncle.  In  the  Ratafia 
Vral  flower-peduncles  arise  from  a  common  pedunoie, 
r  an  inch  in  length.  The  fruit  of  Glascoigne'e  Heart  has 
odaced  into  a  globule  or  lirop ;  that  of  the  white  Hunga- 
has  almost  transparent  flesh.  The  Flemish  cherry  is  "  a 
Ooktng  fruit,"  much  flattened  at  the  summit  and  base, 
ktler  deeply  furrowed,  and  borne  on  a  stout,  very  short 

In  the  Kentish  cherry  the  stone  adheres  bo  lirmly  to  the 
bat  it  could  be  drawn  out  of  the  flesh ;  and  this  renders 
Ul  fitted  for  drying.  The  Tobacoo-leaved  cherry,  accord- 
tret  and  Thompson,  produces  gigantic  loaves  more  than 
•ometinies  even  ei|3:htcen  inches  in  length,  and  half  a  foot 
b    The  weepmg  cherry,  on  the  other  hand,  is  valuable 

ornament,  and,  according  to  Dawning,  is  "  a  chanuinff 
■ith  slender,  weeping  branches,  clothed  with  small,  dmost 
I  folinge."  There  is  also  a  peach-leaved  variety, 
describes  a  remarkable  variety, ';  gritittier  de  la  Totuuaini. 
!■  at  the  same  time,  even  as  late  as  September,  flowers  and 
I  degrees  of  maturity.  The  fruit,  which  is  of  iufurior 
borne  on  long,  very  thin  footstalks.  But  the  extraordinary 
ia  made  that  all  the  leaf-lieariug  shoots  sprint;  (i^ox  old 
1.  Lastly,  there  is  an  important  physiological  dtstinetion 
HMe  kinds  of  cherries  which  bear  miit  on  young  or  on  old 
i  Sageret  positively  asserts  that  a  Uigarrean  in  his  garden 
an  wood  of  both  ogee." 

f^m  matui). — The  one  source  of  doubt  felt  by  Inlauists 
|A  to  tlie  poruntage  of  the  applo  is  whether,  b^dcs  /'. 

or  three  other  closely  allied  wild  forms,  namely,  P.  aetrhi 
1  or  paradiiiaca,  do  not  deserve  to  be  ranked  as  distinct 


Id.  Bort.  Soc.,' 


ri.  il.  p.  139. 

Mvml   .tnl*in«Bt.    src 

Ill(f»UTr»llowins»ork>, 

;  I  Ulieve,  be    rnuttd  : 


Thompwn,  ia  'Bort.  Tr»n«M:l.,'  kt 
iiboTe;  Ssgfret'i  'PcunologiB  !'hy»," 
1830.  pp.  358,  .194.3(17,  Xlt;  ■  C«tB. 
logue  of  tha  Krult  In  tb*  Onnlrn 
of  Dart.  Soc,'  11143,  |>p.  57,  E 
Dawning,  'Thi  fruits  i>{  Amerlc 
IS4A,  i>p.  mS,  IBS,  1>00. 
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species.  The  P.  praicox  is  supposed  hy  some  nnthors"  to  I*  Un 
parent  of  the  dwarf  paradise  stock,  which,  owiDg  to  the  fihrotu  roaV 
not  penetratini;  deeply  into  the  ground,  is  so  largely  qm<1  fc( 
grafting;  but  the  paradise  stocka,  it  is  asfierted,"  cannot  be  wop*- 
^ted  true  by  se«d.  Tlie  common  wild  crab  variee  considetabl;  in 
England :  bnt  many  of  the  varieties  are  beliared  to  be 
seedlings."  Every  one  knows  the  great  difference 
of  growtb.  in  the  foliage,  flowerH,  and  especially  in  the  fruit,' 
the  almost  innumerable  varieiiea  of  the  apple.  The  pips  W] 
(as  I  know  by  comparison)  likewise  differ  considentbly  ii  ' 
size,  and  colour.    The  fruit  is  adapted  for  eating  oi  ' 

variouB  ways,  and  keeps  for  only  a  few  weeks  or  .._ , 

years.  Some  few  kinds  have  the  bnit  coTercd  with  a  poi 
aecretion.  cflllod  bloom,  like  that  on  plums ;  and  "  it  is  extroDH)' 
remarkable  that  this  occurs  almost  exdnsively  anwng  Tarietia 
cultivated  in  liussia.""  Anolber  itussian  apple,  the  white  Astncu, 
possesses  the  singular  property  of  becoming  transparent,  when  lift, 
like  some  sorts  of  crabs.  The  api  ^tmU  has  five  prominent  tidpl^ 
hence  its  name ;  the  api  noir  is  nearly  black :  the  Iu-ih  clmUrpiffk 
often  bears  &uit  joined  in  pairs. '^  The  trees  of  the  serenu  *oA 
differ  greatly  in  their  periods  of  leaUng  and  flowering;;  io  ii^ 
orchard  the  Court  Peiidu  Flat  produces  leaves  so  lale,  that  dmilf 
several  springs  I  thonght  that  it  was  dead.  The  Tiffin  a^di 
scarcely  bears  a  leaf  when  in  full  bloom ;  the  Cornish  crah.  onvc 
otlier  hand,  hears  so  many  leaves  at  this  period  that  the  flowes 
can  liardly  be  seen."  In  some  kinds  the  fmit  ripens  in  mii* 
summer;  in  others,  late  in  the  autumn.  Those  sererul  didmoM 
in  leafing,  flowering,  and  fruiting,  are  not  at  all  necessarily  tn^ 
related;  tor,  as  Andrew  Knight  has  remarked,"  no  ouk  not  jod(» 
&um  the  early  flowering  of  a  new  seedling,  or  from  the  csrij 
shedding  or  change  of  colour  of  the  leaves,  whether  it  will  nutm 
its  fruit  early  in  the, season. 

The  varieties  differ  greatly  in  constitution.    It  is  notoriDnc  tbal 
our  summers  are  n>it  hot  enough  for  the  Kewtowii  Pippin,"  irbick 


•>  Hr.  Lowe  slntn  id  hi>  '  Flonof 
Madtfim'  (quoted  in  •  G«rJ.  Chron.,' 
IB62,  p.  313)  thnt  the  F.malus,  with 
iu  nurlj  Mnile  fruit,  raugs  fkrthcr 
uuth  thiin  Ihrloati-itslknli'.aaria, 
which  it  cotirtlj-  aUcnt  in  Multii*, 
lh»  I'jiMriM,  HDd  »ppiiKptlj-  in  Por- 
tugal. This  foot  tupporli  tba  belief 
that  th«B  two  fomii  dewmt  to  be 
callod  iiicdM.  Bat.  th?  rhumctcn 
upuating  Ihem  (n  of  slight  import- 
lOW,  uiri  nfa  kind  known  to  nif  in 
other  cnltirmted  fruil-tiw*. 

"  Sw'Journ.  of  Hott.  Tour.  Ly 
DF|iuMtian    of  Ibc  Caledoaiui  Huct. 
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r  of  the  orcharda  near  New  Yorlc ;  and  so  it  is  with 
btjee  which  wo  have  imported  from  ilie  Continent.  On 
*nd.  onr  Court  of  Wick  succeeds  ivoll  under  the  severe 
Sftnada.  The  Calville  rou-ir  de  MUnwl  occasionally  bears 
nring  the  same  yrar.  The  Burr  Knot  is  oovcTed  with 
inces,  which  emit  roots  so  readily  that  a  branch  with 
may  be  stuck  in  the  ground,  and  will  root  and  l>ear  a 
.  .  1  during  the  first  year."  Mr.  Rivers  has  recently 
■ome  seedhiigs  valuahlo  from  their  roots  running  near 
One  of  these  secdiingB  wob  remarkable  from  its 
Iwarfed  size,  "  forming  itiwif  into  a  bush  only  a  few 
ight."  Slany  varieties  are  particninrly  liable  to  canker 
Ib.  Bntperhaps  thestraugest  constitutional  peculiarity 
Winter  Majetin  is  not  attacked  by  the  mealy  hug  or 
"  "  states  that  in  an  orchard  in  Norfolk  infested 
Insects  the  Mtu'etin  was  i|uite  free,  though  the  stock  on 
M  grafted  was  affected:  Knight  mokes  a  simitar  etate- 
nspect  to  a  cider  apple,  ana  odds  that  he  only  once 
bwecls  just  above  the  Gtock,  bnt  that  three  days  nfter- 
r  entirely  disappeared ;  this  apple,  however,  was  raised 
li  between  the  Golden  Harvey  and  the  Siheriiui  Crab; 
tier,  I  believe,  is  considered  by  soraa  authors  as  sj*cjflc- 
It 

KS  St.  Taler^  apple  must  not  be  passed  over ;  the  flower 
ble  calyx  with  ten  divisions,  and  fourteen  styles  snr- 
f  conspicuous  obUque  stigmas,  but  is  destitute  of  stmnens 
,  The  fruit  is  constricted  round  the  middle,  and  is  formed 
d-cella,  surmounted  by  nine  other  celln.'^     Not  being 


ML  flort.  Soc,'  vol.  i. 

i  of  Hcvticnllurt,'  Hnrch 

lia.  Hon.Soe.,'ro[.  iv.p. 
■dit'i  Ttat,itt  Tul.  t1.  \>. 
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hn  to  U>  ■pplM  graned 
aliaiatlaapple  hu  bnn 
WMofthteocciu.tHcl. 
Istnlte  COsnl.  Chron,' 
In.    Tb*  wood  of  thii 

[W«T«  UMlfMll.  aDil  it  u 
Act  fMtmailruigrotif) 
IsoBtalBed  over  W  |ier 
L  wUli  thaloriht  cnb 
i  qaiU  UD  per  cnt. 
iHi,  Wade  OTruuwt, 


IJevZulftDd  iDstitate,' vol.  ir.,  ISTI. 
p.  4:11)  nusedMedllnpof  thcSibsrim 
BittFT  Sw«*t  for  (lock*,  and  h«  funod 
barclv  out  per  cent,  of  Ihero  atlaclirt 
by  the  cocciia.  Kiley  .how-  (' Fifth 
Report  no  IdmcU  of  Misouri.'  ]8T3.p. 
87)  tfaRt  in  the  Uaitod  Statai  temt 
v^etlea  of  applet  nre  highly  atlrar' 
tivi!  to  the  coccni  and  othvn  rsry 
llttli  Ml.  TarDing  to  a  very  dllTenoit 
pujt,  niimel)-,  the  caUrjiillar  of  * 
mnth  {OirpiK-aiia  yinumtlla),  Walih 
affirm)  ('The  American  llntoniDloglat,' 
April,  1861t,  p.  IflO)  that  tha  mauJn- 
bfuiih  "  ii  eaUrely  eirmpl  from 
applo-«anni."  So,  it  it  fal4.  ar* 
■ome  few  other  varietlw)  whertw 
other*  are  '■  peculiarly  aubjact  to 
the  attai'ki  of  thla  littla  ftttr 

"  '  U(!ni.  d*  USoc.  Uan.  de  Parin.' 
torn,  ili.,  U2X  p.  104 ;  and  Seno|e, 
•Bulletin  bvt.'  18SU.  ^  117. 


372 


FBl'ITS  : 


Cttir.X 


provided  with  stamens,  the  tree  requires  artificial  taliliwtiuu;  ud 
tlie  Rirls  o(  St.  Valery  aanually  go  to  "f<tirt  «■*  pummft,'  aidi 
marking  Iter  own  fruit  with  a  ribbon;  and  its  diffurcnt  pollai  a 
used  tlie  fruit  differs,  and  we  here  haTe  an  instAtice  of  tncdi 
action  of  foreign  irallea  on  the  mother  plant.  These  iDonttPMI 
apples  iucludo,  as  wo  liavo  eetn,  fourteen  Beod-cells;  the  jngcA- 
apple,"  oil  tho  other  hand,  has  only  four,  instead  uf,  at  wiA  ill 
common  apples,  five  colls ;  and  this  certoiul;  is  a  rumaitaUt 
difference. 

In  the  catalogue  of  opplen  published  in  ltM'3  by  Uic  HorticnlUml 
Society,  897  varieUes  are  emuiierated ;  but  the  differoDces  bctiKM 
raost  of  them  are  of  comparatiToIy  little  interest,  tu  tliey  aie  M' 
strictly  inherited.  No  oni<  citn  raiao,  for  iusttmce,  from  tlK»  tad  t 
the  EihstoQ  Pippin,  a  tree  of  the  same  kiud  ;  and  it  is  said  thitth 
"  Sister  Itibslon  Pippin  "  was  a  while  seroi-transpareiit,  eour-floliii 
apple,  or  rather  large  crab.'*  Yot  it  was  a  mietako  to  siippoM  tiat 
with  moat  varieties  the  characters  am  not  to  »  c«rt4un  c  ~  "" 
inherited.    In  two  lota  of  sevdliugs  raised  from  two  w«U-a 


resemble  to  a  certain  extent  their  parents.  We  scu  this  indcuil 
the  bovcto!  Bub-groiiM  of  Bussetts,  Sweetings,  Codliiis.  Pcanutiw 
Iteinettes,  il'c.,''  which  are  all  believed,  and  many  are  kuowii,  Wh 
descended  from  other  varieties  bearlDg  the  Fame  names. 

J'eJTB  (i-wnM  cDinmunis).— I  need  say  little  on  this  fruit,  wU4 
varies  much  in  the  wild  state,  and  to  an  extraordinary  dtigm!  «l 
cultivated,  in  its  fruit,  flowers,  and   foliage.     One  of  tbn  ■ 
celebrated  botanists  in  Europe,  M.  Decaisne,  has  carefollr  stDd_. 
tho  many  varieties;"  although  he  formerly  believed  that  tifly  rt* 
derived  from  more  than  one  species,  ho  now  thinks  that  all  Milf 
to  ouo.     He  has  arrived  at  this  conclusion  from  fiuding  id  IB* 
several  varioties  a  perfect  gradation  l>etween  the  nwst  cxtitV 
elioracters;  so  perfect  is  this  gradation  that  he  maintains  it  to  t> 
impOR«ible  to  classify  the  varieties  by  any  natural    mi'ihu-l. 
Deeai.4iie  raii'cd  many  seedlings  from  four  distinct  kiiulK,  sh'I  l 
cnrtifully  recorded  the  variatious  in  each.    NotwithstandiTig  thii 
extreme  doprce  of  variability,  it  is  now  positively  known  ihnt  waj 
kinds  reproduce  hy  seed  tho  leading  characters  of  tlicir  race" 

Strau'Oernei  {Frtfjaria). — This  fruit  is  remarkable  ou  aooc 
of  the  number  of  species  which  have  been  vnltivattfd,  and  fl 


'OsrJen 


■  Cfaro 


"  R.  Thnmpsun,  In  '  Gardener's 
Chron.,"  1850,  p.  768. 

"  Sagerot,  ■  Pomologlo  Phj sjoto- 
giijue,'  IN-'IO,  p.  263.  Downing'! 
•  Frail  Tree.,' pp.  ISO.  13i.  139,  tc. 
LouiIdb's  'Gardemr't  Mag.,'  wl.  Tili. 
p.  317.     MmlU  lotdku, '  LM  I'OHeiD* 


dci  diversH  Varist**,'  in  ' 
I'Acail.  Imp.  de  Ljon,'  turn.  .... 
pp.  95,  lU.    •  G«J.nBr-.  final*' 
1B5'>,  pp.  774,  788. 

"  'CgmutM    Ruului,'    Jsif  ' 
1863. 

*•  ■Ganlencr'K  Chrn»inl»,'  liHf  I 
804;  1857,  p.  820  ;   ise%  ^  U»    T 
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t  within  tbo  tut  fifty  or  siitjr  ytAn.  TjOt 
iw  the  fruit  of  one  of  the  largest  varieties  exhibiW 

with  that  of  the  wild  wood  fitmwbcrr)',  or,  which 

cotnpftrison,  with  the  somewhat  krger  frail  of  the 

VirKiiuBii  Stranrberr;,  and  he  will  ece  what  prodigies 
IB  eSected.""    The  umnber  of  varictiea  lins  likewise 

sutprisiDglf  rapid  manner.  Only  three  kinds  were 
Dce,  in  174Ei,  where  this  fruit  was  earljr  cnltivated. 
leciea  had  heen  introdaced,  the  xame  which  are  now 
t  only  five  varieties  of  Fmgtiria  vaai,  with  some 
utd  heoi  produced.  At  the  present  day  the  varietiat 
gpeciee  are  almost  innumcrabie.    The  sper.ieti  umRtst 

wood  or  Alpine  cultivated  strawberries,  descended 
k  native  of  Exirope  aud  of  Korth  America.  There 
1  European  varieties,  us  ranked  by  Duchesne,  of 

Beveral  of  these  arc  considered  species  by  some 
undly,  the  green  strawberrieB,  descended  from  the 
ciiina,  and  little  cultivated  in  EnKland.  Thirdly, 
liom  tie  EuropeM  *".  d-diur.  Fourtlily,  the  Scarlets, 
n  F.  virginiawi,  a  native  of  the  whole  breadth  of 
s.    Fifthly,  the  Cliili,  deHcendud  from  F.  ctilorntit, 

of  the  west  coast  of  the  tempemie  parts  both  of 
th  America.  Lastly,  the  pines  or  Carolinas(  including 
i),  wluch  h»ve  been  ranked  by  most  authors  under 
r'.  grandijlora  as  a  distinct  species,  said  lo  inhabit 

this  is  a  manifest  error.  This  form  is  oonsiderod 
,  authority,  M.  Qay,  to  be  merely  a  strongly  marked 
D«nii'.' '  These  five  oi  six  forma  have  iNxtn  ranked 
ists  as  specifically  distinct;  but  this  may  be  doubted, 
light,""  who  raised  no  lees  than  400  crossed  straw- 
i  that  the  h\  virginiann,  diiloemia  and  amiiitijliifi 
e  to  breed  together  indiscriHiinateiy."  and  he  fonnd, 

vritli  the  prmciple  of  analogous  variation,  "tbnt 
ies  could  be  obtained  from  the  seeds  ot  any  one  of 

t's  time  there  is  abundant  and  additional  evidence"" 
to  which  the  American  forms  spontaneonsly  cross, 
ed  to  such  crosses  most    ot  our  choicest  existing 


i<  ImgMt  eulliTiitBl 

of  F.   tKSM,  or   oul  commnD   woort- 

■tniw  berry. 

1"  '  Lt  KrBi»iBr,'  p«r  le  t'oinW  1.  ile 

o(   then   (arm*   ia 

Umbertje.  18S*,  p,  50. 

'"  'TrsDMCt.  Hurt.  Sot,'  «1.  in. 

,     ll«thii«ii>  Scsrlet 

aitfc*    p,    527)    hn. 

1820,11.207, 

of  tbc  Urntt  ><ie," 

1"  ^  en  eccoDDt  bv  Prof.  DemUB., 

.he    MCtloD    doHKHjcd 

ud  by  nther.  in  'O.rJ.wr'.  (.Thmn. 

M .-  aod  the  fruit  of 

icle,'  1862,  p.  335,  «iid  1858,  p.  172 ; 

1  h«iT  from  Prof.  A. 

and    Mr.    Barnel".   p«per    in    '  H"". 

iltle  Urjer  than  thul 

Soc.  Tmnsnel.,'  vol.  vi.  182e.  p.  170. 
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may  ho  accounted  foe  by  tlie  seed  being  of  no  yalne,  and  couse- 
quenlly  not  having:  been  snbjected  to  selection.  The  Btrnwberry 
.  is  properly  three- lea ved,  but  in  17G1  Ducheene  raised  a  singie- 
leaved  variety  of  tlie  European  wood-strawberry,  which  Linnniis 
'doubtfiilly  raised  to  the  rank  of  a  epccies.  Seedlings  of  this 
▼ariety.  like  those  of  most  varieties  not  fixed  by  long- continued 
■election,  often  revert  to  the  ordinary  form,  or  present  intermediate 
states,"*  A  variety  raised  hy  Jtr.  Myatt,'"  apparently  belonging 
to  one  of  the  American  forms  presents  a  variation  of  on  opposite 
uatnre,  for  it  has  five  leaves ;  Qodron  and  Lambcrtye  also  mention 
a  tive-leoved  variety  of  /■'.  collinn. 

The  Hed  Bush  Alpine  strawberry  (one  of  the  F.  vfecn  section) 
does  not  produce  stnlona  or  mnners,  and  this  remarkable  deviation 
of  etructnre  is  reproduced  truly  by  seed.  Another  sub-variety, 
tbo  White  Bush  Alpine,  is  similarly  characterised,  but  when  pro- 
pagated by  seed  it  often  degenerates  and  produces  plants  with 
rxinners."*  A  strawberry  of  the  American  Pine  section  is  also  said 
to  make  hut  few  runners, '" 

Much  has  been  written  on  the  sexes  of  strawberries ;  the  tine 
Hautboia  properly  bears  the  male  and  female  organs  on  separate 
tilnnts,'"  and  was  consequently  named  by  Duchesne  -liaicti;  but 
'    ffi'qnently  produces  hermaphrodites;    and  Lindley,'"  by  pro- 

i.'iiting  such  plants  by  runners,  at  the  same  time  destroying 

'  males,  soon  raised  a  Be!f-prolific  stock.  The  otlier  species 
"itun  showed  a  tendency  towards  an  imperfect  separation  of  the 
seies,  as  I  have  noticed  with  plants  forced  in  a  hot-house.  Several 
-fingUsh  varieties,  which  in  this  country  are  free  from  any  such 
tendency,  when  cultivated  in  rich  soils  under  the  climate  of  North 
America"'  commonly  produce  planla  with  separate  seies.  Thus 
a  whole  acre  of  Keen's  Seedlings  in  the  United  States  has  been 
observed  to  be  almost  sterile  from  the  absence  of  male  flowers ; 
but  the  more  general  rule  is,  that  the  male  plants  overrun  the 
females.  Some  meml>ers  of  the  Cincinnati  Horticultural  Society, 
eBpecially  appointed  to  investigiite  this  subject,  report  that  "  few 
TKrieties  have  the  flowers  perfect  in  both  sexual  organs,"  &o.  The 
BioBt  anccessfnl  cultivators  in  Ohio  plant  for  every  seven  rows 
flf  "pJBtiliftttt,"  or  female  plants,  one  row  of  hermaphrodites,  which 
affonl  pollen  for  both  kmds;  but  the  hermaphrodites,  owing  to 
their  expenditure  in  the  production  of  pollen,  bear  less  fruit  than 
11)0  female  plants. 

The  varieties  differ  in  constitution.    Some  of  our  best  English 


"•  G*!ron,'Deri>p*ce,'toni.i.  p.  vol.  vi,  p.  210. 

Ifll.  "•  'Gmrdener's  Chron.,'    18«,    p. 

'"  'GardfiiBr'i   Chron,,'    1851.   p.  53fl. 

44i>.  '"  Fur  thii  aevaral  lUtemeats  sith 

"'  F.  ClocdalD'GBTileDei'iCbTon.,'  raapect  to  thu  Ainericgu  Etnnberrlei, 

1862,  p.  HJ,S3,  «n  Downing,  '  Frnlto,'  p,  5-1*  -.  '  Gmr- 

■>•  Downing's  ■  Fmit*,"  p.  533,  dener'jClironielii,'1843,p,  188i  1B*7, 

"t  Baroet,   In    •  Hort    Tmnaacl.,'  p.  53B;  1861,  p.  717, 
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Idnds,  eucb  as  Eees's  Seedlinps,  are  too  tender  fur  certaia  |«tl 
of   North    America,  where   other    En^ilish  attd  man;  An    ' 

TarietJes  succeed  perfectly.    Thai  splendid  frait.tbe  Brituh , 

can  be  cnltiTatod  but  in  few  plaeis  either  in  Eaglaiid  or  FMw: 
but  this  appareatly  dt'pcnds  more  on  the  natuiv  of  th«  toil  uIn 
on  the  climate;  a  fkmons  gardener  eajR  that  "no  mortal  null 
grow  the  British  Qneen  at  Shrnbland  Park  tuiIcsB  the  who1«  mtm 
of  the  aoil  ivax  altered.""'  La  Constontine  is  one  uf  the  huilM 
Junda,  and  can  withstand  Rnsaian  wintern,  bnit  it  is  eaal;  InrM 
bj  the  sun,  ao  that  it  will  not  succeed  in  certain  Mils  eitha  ii 
England  or  the  United  Stales.'"  The  Filbert  Pine  Strawtar^ 
"requires  more  water  than  anj  other  Tariet;;  and  if  the  pink 
once  eaSer  from  drought,  they  wUl  do  little  or  no  good  afterwank.''* 
CuthillB  Black  Prince  Strawberry  erinces  a  sinpular  tuDdamT 
to  mildew ;  no  Icea  than  six  casea  ha<re  been  recorded  of  this  TinO 
suffering  severely,  whilst  other  Tarieties  growing  clow  by,  an 
treated  in  exactly  the  same  manner,  were  not  at  nil  isleiud  bf 
this  fungns.*"  The  time  of  maturity  differs  much  in  the  dificflot 
rarieliee :  some  hdot^ng  to  the  wood  or  alpine  section  prodoee 
a  snccessicm  of  crops  throughont  the  summer. 

(lOQwAn-ry  {HAa  ynwsii/artu).— No  one,  I  believe,  has  liitlurin 
donbtad  that  all  the  cnltirated  kinds  are  xprung  imm  lli«  wild 
^aot  bearing  this  name,  which  is  common  in  Centnl  and  Northen 
Europe ;  therefbn>  it  will  be  deRirablc  briefly  to  8pe«i[y  ail  lb 
points,  though  not  very  important,  which  have  Tarie<i  If  it  U 
admitted  that  these  di^rences  are  due  to  culture,  auihore  {mAi^i 
will  not  he  so  ready  to  assnme  the  esistenee  of  n  large  nnabv 
of  unknown  wild  parent-stocks  for  onr  other  cultirated  |ilanli 
The  gooseberry  is  not  alluded  to  by  writers  of  the  classical  pcriad 
Turner  mentions  it  in  1573,  and  B^rkinsoD  specifies  eight  Tahe<Mi 
in  1629;  the  Catalc^ueof  the  Horiicultnral  Society  for  1*13  pwi 
149  varieties,  and  the  lists  of  the  Lancashire  nnrsej'men  are  mI 
to  include  above  300  namw.'"  In  the  'Gooeeberry  Groao't 
Ik^ter '  for  1862  I  find  that  213  distinct  varieties  have  mia  priM 
at  various  periods,  so  that  a  vast  number  must  have  lieen  exhinttl 
No  donbt  the  difference  between  many  of  the  varieties  is  iff 
amall ;  but  Mr.  Thompson  in  classifying  the  fruit  for  the  HMti- 
cultural  Society  found  less  confnsion  in  the  nomenclature  of  Ihi 
gooseberry  than  of  any  other  fruit,  and  he  attributes  this  "to  tla 
great  interest  which  the  prize-growers  have  taken 


"'  Mr.  D.  BntuD.  is  '  CoCUgc 
QllAmt'  letiO,  p.  e«.  iSnr  tlg» 
>CirtUg«  0«il«»r,  1855,  p.  88,  ind 
■auy  otlxr  •nthnritios.  For  thi 
Ontiarat.  •*  K.  Olocdt,  in  'G»r. 
amfr""  ^l^^nli^l^•  18ei  p.  1053. 

"•  But.  W.  f.  lUddyAwia  'Jooi- 

il  Df  Ilort.,'  Murch  14,  1665,  p. 
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sortfi  with  wrong  names,"  and  this  ahowB  that  all  the  kinds, 
uiimerous  as  they  are,  can  be  recognised  with  certaintj'. 

The  bushes  differ  in  their  manner  of  (CTowth,  being  erect,  or 
spreading,  or  pendulous.  The  periods  of  leafing  and  flo^1rering 
differ  both  absolutely  and  relatively  to  each  other ;  thus  the  White- 
emitb  produces  early  flowers,  which  from  not  beine  protected 
hy  the  foliage,  as  it  is  believed,  continnally  fail  to  produce  fiTiii.'™ 
lie  leave*  vary  in  size,  tint,  and  in  depth  of  lobes;  they  are 
unooth,  don-ny,  or  hairy  on  the  npper  surface.  The  branches 
ure  more  or  leas  downy  or  spinose ;  "  the  Hedgehi^  has  probably 
derived  its  name  from  the  Bingular  bristly  condition  of  its  shoots 
and  fruit,"  The  branches  of  the  wild  gooseberry,  I  may  remark, 
ftre  smooth,  with  the  exception  of  thorns  at  the  bases  of  the  buds. 
The  thorus  themselves  are  either  very  small,  few  and  single,  or 
Tery  large  and  triple;  they  are  sometimes  reflexed  and  much 
dilfttcd  at  their  bases.  In  the  different  varieties  the  &uit  varies 
in  abundance,  in  the  period  of  maturity,  in  hanging  until  shrivelled, 
and  greatly  in  size, "  some  sorts  having  their  fruit  large  during 
a  very  early  period  of  groivth,  wiiilst  others  are  small,  until  nearly 
ripe,"  The-  fruit  varies  also  much  ia  colour,  being  ted,  yellow, 
green,  and  white — the  pulp  of  one  dark-red  gooseberry  being 
tilled  with  yellow;  in  flavour;  in  being  smooth  or  downy,— few, 
however,  of  the  lied  gooseberries,  whilst  many  of  the  so-called 
Whites,  are  downy ;  or  in  being  so  spinose  that  one  kind  is  called 
Henderson's  Porcupine.  Two  kinds  acquire  when  mature  a  powdery 
Uoom  on  their  fruit.  The  fruit  varies  in  the  thickness  and  vcin- 
ing  of  the  skin,  and,  lastly,  in  shape,  being  i^pberical,  oblong,  oval, 
or  obovate.™ 

I  cultivated  flfty-four  varieties,  and,  considering  how  greatly  the 
fruit  differs,  it  was  curious  how  closely  similar  the  flowers  were  in 
■11  these  kinds.  In  only  a  few  I  detected  a  trace  of  difference  in  the 
nse  or  colour  of  the  corolla.  The  calyx  dilFured  in  a  rather  greater 
dflgroe,  for  in  some  kinds  it  was  much  redder  than  in  othere ;  and 
in  one  smooth  white  gooseberry  it  was  unnsually  red.  The  calyx 
also  differed  in  the  basal  port  being  smooth  or  woolly,  or  covered 
with  glandular  hairs.  It  deserves  notice,  as  being  contrary  to  what 
might  have  been  expected  from  the  law  of  correlation,  that  a 
smooth  red  gooseberry  had  a  remarkably  hairy  calyx.  The  flowers 
of  the  S^rtsmaji  are  furnished  with  very  large  coloured  broctcEe ; 
and  this  is  the  moat  singular  deviation  of  structure  which  I  have 
observed.  These  same  flowers  also  varied  much  in  the  number  of 
the  petals,  and  occasionally  in  the  number  of  the  stamens  and 
pistils;  so  that  they  were  semi-monstrous  in  structure,  yet  they 
produced  plenty  of  fruit.     Mr.  Thompson  remarks  that  in  the 


'  I.(,Qd..ii'«'G.rdener'iMng« 
1>.  1838,  p.  113. 
■  Th•l^ul1l»t*l^<^0llIlt  ofthfgi 
>.    ii  givcD  hv   Mr.  ThoDipiui 
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PoBtime  goonebeicy  "  estra  bnicte  ore  often  attached  to  Uie  siiW  o( 
the  fruit." '" 

The  most  iuteresting  point  in  tbe  history  of  the  gooseberT]i  b  tb 
steady  iucreaso  ia  the  size  uf  the  fruit,  Mancbe8l«r  is  tbe  metro- 
polin  of  the  fimeicre,  aod  prizes  from  five  Bhilliii(;s  to  &ye  or  \a 
pounds  are  yearly  given  for  the  heaviest  fruit  The  'Goc«e1«rj 
Grower's  Register'  is  published  annually  ;  the  earliest  known  ar]^ 
is  dated  17Ut),  but  it  is  certain  that  meetings  for  the  odjtidicatioo  d 
prizes  were  held  8ome  yuurs  previously."*  The  '  Hester '  for  19tt 
Kives  an  accoui^t  of  171  Grooseberry  Shows,  held  in  different  phM 
during  that  year ;  and  this  fact  sliows  on  bow  lai^  a  scale  ik 
culture  haa  been  carried  on.  The  fruit  of  the  wild  gooscbenji 
said"  to  weigh  about  a  quarter  of  on  ounce  or  5  dwle.,  that  is,  IX 
grains ;  about  the  year  17tt6  gooseberries  were  exhibited  irei^iiM 
10  dwts.,  so  that  the  weight  was  then  doubled ;  in  1H17  26  di^Tll 
grs.  was  attained;  there  was  no  advance  till  1825,  whoa  81  d«k 
16  gra.  was  reached ;  in  1830  "  Teazer  "  weighed  32  dwts.  13  go.: 
in  1»41  "  Wonderful "  weighed  32  dwts.  16  gra. ;  in  1844  "  LonOai" 
weighed  35  dwts.  12  grs.,  and  in  the  following  yiar  36  dwta  U 
grs.  1  and  in  1852,  in  Staffordshire,  tbe  fruit  of  tbe  same  tumQ 
reached  the  astonishing  weight  of  37  dwts.  7  grs.,'^  or  89G  gK-; 
that  is,  between  seven  or  eight  times  tbe  weight  of  the  wild  fniit 
I  find  that  a  small  apple,  6)  inches  in  circumference,  bos  cuctt 
this  same  weight.  The  "  London  "  gooseberry  (which  in  19!6  fatd 
altogether  gained  333  prizes)  baa,  up  to  the  present  year  of  ItfS, 
never  reached  a  greater  weight  than  that  attained  in  18^  Pertw 
the  fruit  of  the  gooseberry  has  now  reached  the  greatt^t  pcoBue 
weight,  unless  in  the  course  of  tune  some  new  and  distinct  mtrij 
shnil  arise. 

This  gmdual,  and  on  tbe  whole  steady  increase  of  weight  ttm 
the  latter  part  of  the  last  century  to  the  year  1852,  is  prutwUy  io 
large  part  due  to  improved  methods  of  cultivation,  for  cstronie  w* 
is  now  taken ;  the  branches  and  roots  ore  trained,  composU  an 
made,  the  soil  is  mulched,  and  only  a  few  berries  are  left  on  tuk 
bush ;  '^'  but  the  increase  no  doubt  is  in  main  port  due  to  tbe  ea> 
tinued  selection  of  seedhngs  which  have  been  found  to  be  mote  ui 
more  capable  of  yielding  such  extraordinary  fruit.  AsGoredly  lh< 
"Highwayman"  in  1817  could  not  have  produced  fmit  like  thitdf 
the"EoaringLion"in  1825;  nor  could  the  "lioaring  Lion."  llura^ 
it  was  grown  by  many  persons  in  many  places,  gain  the  BUpitBtf 
triumph  achieved  in  1852  by  the  "  London  "  Gooseberry. 

'"  '  CpiUlogo*  of  Fruits  of  HorL 
Soc.  Gurdca,'  :ir>l  e<!it.  1842. 

>"  Mr.  ClarksaIi,ofMBDcfa«ter,<)n 
tho  Collurii  of  Iha  fiuo.eberrj,  in 
Londoa't  ■  (lanleneT'i  Msguiiae,'  vol. 
ir.  1828,  p.  462. 

1"  DoWBlng's  ■  Fruits  of  Amurico,' 
p.  213. 
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t  {Juglant  jtgia). — This  tree  wid  the  common  tint  Ijelong 
leljT  diffei'eiit  order  from  the  forcgoiuf;  fruits,  and  are  there* 
me  noticed.  The  walnut  prows  wild  on  tiio  Caucasus  and  in 
inuiaf  a,  where  Dr.  }Ioober  *"  found  the  fruit  of  full  Bize,  but 
tod  «s  a  hickory-nut"  It  has  been  found  fossil,  as  it  de 
la  infonns  me,  in  the  tertiary  formation,  of  France. 
feBGlutd  the  walnut  prEsciiIs  contdderable  differences,  in  the 
^Htd  size  of  the  fruit,  in  the  thickness  of  the  husk,  and  in  the 
B  of  the  shell ;  this  latter  quality  has  given  rise  to  a  variety 
[tlM  thin-fihelied,  which  is  voluable,  hut  suffers  from  ttu 
ft  of  tit-micc."°  The  degree  to  which  the  koruel  tills  the 
Wriu  mnch.  In  France  there  is  a  variety  called  the  Grapa 
ilfar-waluut,  in  which  the  nute  grow  in  "  hunches  of  ten, 
EOT  even  twenty  tf^ether,"  There  is  another  variety  which 
■K  the  SMDo  tree  differently  shaped  icaves,  like  the  hetero* 
b  horubeum;  this  tree  is  also  remarkable  firom  havios 
miB  branches,  and  bearing  elongated,  largo,  tliin-shoUea 
f  U.  Cardan  has  minutely  described'^  some  singular  physi> 
ft  pecaliahties  in  the  June-leafing  variety,  whieh  produoea 
Bw  and  flowers  four  or  live  weeks  later  than  the  commos 
b ;  and  although  iu  August  it  is  apjtanmtly  in  exactly  the 
■kte  Df  forwardness  as  the  other  kinda,  it  retains  its  leavos  and 
Ijlicb  later  iu  the  autumn.  These  constitutional  peculiarities 
BOtl;  inherited.  Lastly,  walnut-trees,  which  are  properly 
pinui,  sometimes  entirely  fail  to  produce  male  flowers.™ 
|.  (Coi-y/iM  ot^iuiui).— Most  botanistB  rank  oil  the  variotiM 
Illie  same  species,  the  common  wild  nut.*"  The  husk,  or 
afli  diSeis  greatly,  being  extremely  short  in  Bsrr'a  Spamsh, 
ftremely  long  in  filberts,  in  which  it  is  contracted  so  as  to 
B  the  nut  falling  out.  This  kind  of  husk  also  protects  tho 
am  birds,  for  titmice  (Putus)  have  been  observirf  "^  to  pooa 
llbertB,  and  attack  cobs  and  common  nuts  growing  iu  the 
Mehard.  In  the  purple-filbert  tlio  husk  is  purple,  and  in  the 
Ojlbert  it  is  curiously  ladniatcd;  in  the  rod-filbert  the 
■  of  the  homol  is  red.  The  sliell  is  thick  in  some  varietiefl, 
^fliin  in  Cosford's-nnt,  and  in  one  variety  is  of  a  bluish  colour. 
(Bt  itself  differs  much  in  size  and  shape,  being  ovate  and 
■Med  in  filberts,  nearly  round  and  of  great  size  In  cobs  and 
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Spajilsh  nats,  Dfalottg  And  longihidin&ll}  etriatad  i 
obtOBel^  Tour-sided  in  tht^  Dotruton  8>)aat«  oat 

fururffitarrout pl-inti. — These  plants  bavB  been  fi 

the  opprohrium  of  botanists ;  niunennis  Torietiee  IwniV 

aa  qiecies,  and,  irhat  happens  niciTe  rarely,  fonos  whi^  BMr  a 
be  considered  as  species  haTo  been  classed  as  Tarit'tioH,    Owiic  te  I 
the  admirable  erperimental  researches  of  a  distingtiished  hottut,  I 
M.  Nandin,™  a  flood  of  hght  has  reojntif  been  thrawn  on  tU  I 
groop  of  plants.    AL  Nandin,  during  many  fears,  ol^vFTnl  ui  I 
eqierimenteil  on  a)x>ve  1200  living  spticimens,  collected  froa  tH  I 
qnarteis  of  the  world.    Six  spcciee  are  naw  recogniecd  in  the  ^Mia  1 
Cacnrbita;  bnt  three  alone  have  been  caltiTsted  and  rnnccrno^  I 
namely,  C.  mij-i'nvi  and  ;ir/w,  which  inclade  alt  pumpkins,  gotinK 
sqaashee,  and  the  vegetable  marrow,  and  ('  moKJtala.     Thtse  thm 
Bpeciee  are  not  known  in  a  wild  state ;  bnt  Asa  Gray  ■"  givw  good 
KKson  for  believing  that  ^ome  pumutinB  are  nattvcH  of  N  AraniAi    ' 

Them  three  species  are  closet)-  alued,  and  lave  thp  '  ■■  ■■  --"-i 
habit,  bat  their  innamerable  varieties  Oao  alwa;^  U 
aocoiding  to  Naadin.  bv  certain  abiUMt  fixed  chara*  r 
is  still  more  important,  when  crossed  thef  yiol<l  i. 
sterile  seed;  whilst  the  mrietice  sprntaneonsly  initi' 
atmoet  freedom.    Nandin  iDsistf  strongly  (p.   15\   tlmt.  ihonp 
tbwe  three  specks  have  varied  groatly  in  many  chaniclcrs,^  H    I 
bts  be«n  in  so  ehwely  an  analo^as  maimer  tli&t  the  viuSctiK  M 
he  amnged  in  »!iDO«t  pusUel  seriee,  as  we  have  sevn  with  III*  I 
forms  of  wheat,  with  the  two  main  raced  of  the  pe«eh.  and  in  oftcr  I 
oasis.    Though  some  of  the  v«rietkE  aie  incooatant  in  charader;  I 
yet  others,  when  grown  serauately  under  nnifonn  eooiditiimt  of  life  I 
anr,  as  Nandin  ivpeatedly  ((^  6.  16,  35}  nrgee,  "  (touie<r^  S^  i 
BtalHtite  wesqoe  companble  a  celle  dee  especes  le^  r.'  '' 

iMea.*  ODennet;,TOtw«iii(pp.  43,63),  hufnili 
towwuitting  its  eteraotar,  that  when  CTog^ed  with  <  t 
nst  m^ority  <rf  the  seedlings  come  tme.    Ksndin,  i' .. 

to  C.pifo,  ays  that  its  imem"^  diSfrentdea  es]- -..  -  ;.., 

on'ea  n  qn'eUes  penvent  s'altier  los  uncs  anx  »uttt>  im  rax 
o^brldit*,  mm  qoe  lenr  dnsM^daBco  perde  la  &cuttt  6f  k 
perpitner."    If  we  were  to  tmst  to  external  diSerencee  alone,  ui 

£i«  up  the  teat  of  BlaiHty,  a  multitude  of  species  wonld  hni  K 
tbnned  oat  of  the  wietieB  of  theee  throe  spectes  of  Cucniti& 
Ihn^  natnfalists  at  the  present  day  lay  &r  too  little  stress,  in  nj 
optuoB,  on  the  test  of  Eteritity;  yet  it  is  not  improWda  IM 
dntinct  species  of  plants  aAex  a  long  course  of  cultivatioa  ai 
lariation  may  havv  their  mntnal  elcxility  eliminated,  as  wv  latt 
ewry  reason  to  bi?l)eTe  has  otvnrred  with  domesticated  aidnslt 
Nor,  in  the  case  of  plants  umki  cnltiTation,  should  wc  be  jnalifirf 
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.  Bsoming  that  varieties  never  acqaire  a  sligiit  degree  of  mutual 

■ilitf,  as  we  simll  more  fully  sen  in  a  future  ciiapter  when  certain 

"  RTO  given  on  the  high  authority  of  Girtncc  and  Kilhreuter."" 

.  e  forms  of  U.  ptpo  are  classed  liy  Naui^n  undec  seTen  sections, 

I   includinR  tnibordinate  varieties.     He  coUNders  this  plant 

rabably  the  most  variahle  in  the  world.    The  fruit  of  one 

„ty  (pp.  33,  46)  exceeds  in  value  that  of  another  by  more  than 

I  thousand  fold!    When  the  fruit  is  of  Tory  large  size,  the 

Inber  produced  is  few  (p.  46) ;  when  of  §malJ  size,  nmnj  are 

Jdnced,    No  less  astonishing  (p.  33}  is  the  variation  in  the  shape 

Hlio  frnitj  the  tyjiical  form  apparently  is  ogg-Iike,  hut  this 

nes  either  drawn  out  into  a  cylinder,  or  shortened  into  a  flat 

We  have  also  an  almost  infinite  diversity  in  the  colour  and 

B  of  Hurfiice  of  the  frnit,  in  the  hardneas  both  of  the  shell  and  of 

I  fleah,  and  in  the  taste  of  the  fiesh,  whii^  is  either  extremely 

\  Esriuaceous,  or  slightly  bitter.    The  seeds  also  diSer  in  a 

'    '  'n  Bhape,  and  wonderfully  in  size  (p.  3i),  namely, 

m  to  more  than  twenty-five  millimetres  in  length. 

k  the  varieties  which  grow  upright  or  do  not  run  and  climb, 

Ktendrils,  though  useless  (p.  31),  are  either  present  or  are  tepre- 

T»d  by  various  semi-monstrous  organs,  or  are  quite  absfnt.    The 

Irils  are  even  absent  in  some  running  varieties  in  which  the 

Ba  are  much  elongated.    It  is  a  singular  fact  that  (p.  31)  in  all 

pTKrieties  with  dwarfed  stems,  the  leaves  closely  resemble  each 

r  in  shape. 

%oee  naturalists  who  believe  in  tho  immutability  of  species 

I  maintaia  that,  even  in  the  most  variable  forms,  the 

tcteru  which  tbuy  consider  of  specific  value  are  unchange- 

To  give  an  example  from    a   con8oienti<iuB  writer,'** 

,  relying  on  the  laboiii-s  of  M.  Nandin,  and  referring  to 

B^Mcies  of  Cu'-iirhita,  says,  "au  milieu  dc  toutes  lesTaria- 

B  dn  fruit,  le.5  tiges,  los  feuille^,  les  calioes,  lea  corcilles,  lea 

paines  restent  iuvaiiables  dans  chacune  d'elles."     Yet  M. 

,  in    describing    Cuearhila  jKpo   (p.    30),  says,  "loi, 

e  sont  ]>aa  senlenieut  les  I'niits  qui  varient,  o'e«t 

d  le  feoiUuge  et  to'it  le  port  de  la  plante.     N^anmoins,  je 

B  qu'un  la  distinguera  toujours  facilemont  dee  deux  autres 

i  \'oa  vent   ne   pas   pcrdre   de   vuo  les   caractei'os 


r,     '  Bmlanterieugung,' 

Nicuti-iaa,    au     Kotrealer.     -Zweite 

LDcI  1.   169  witti  respect 
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difierentiels  que  je  m'efforoe  de  faire  Teeaortir. 
caract^rcs  Bont  quelquofoia  pea  marqn^s :  il  arrive  Tavvae  <jm 
plusieurs  d'cntre  qiik  e'e^^nt  preaque  enticyrement.  mais  il  m 
reste  toujourH  quelquos-una  qui  remettent  I'oheervatenr  Burli 
Tolo,"  Now  lot  it  be  noted  what  a  diflferenee,  with  regard  M 
the  immutability  of  the  so-called  specific  character?  tidi 
paragraph  prodncos  on  the  mind,  from  that  above  quoted  from 
M.  Godron. 

I  will  add  another  remark;  naturaliGts  contimmllvasKil 
that  no  important  organ  Yaries ;  but  in  saying  this  th^ 
unconsciously  arg-ie  in  a  vicious  circle ;  fur  if  an  organ,  let  it 
be  what  it  may,  in  highly  vjiriahle,  it  is  regarded  aa  un- 
important, and  undcir  a  systematic  point  of  view  tliis  is  'inits 
correct.  But  as  long  as  constancy  ia  thns  taken  as  ita 
criterion  of  importance,  it  will  indeed  be  long  before  to 
important  organ  can  be  shown  to  be  inconshint.  Tlie  enlai^ 
form  of  the  stigmaa,  and  their  sessile  position  on  the  sniarut 
of  the  ovary,  must  be  considered  as  important  chamctersr  ui- 
were  uaed  by  Gaaparini  to  separate  otrtain  pumpkins  m  ■ 
dintind  genua  ;  but  Naudin  saya  (p.  20),  these  parts  have  no 
constancy,  and  in  the  flowers  of  the  Tnrban  variotjefi  uf  C 
maxima  they  sometimes  resume  their  ordinary  stniatnre. 
Again,  in  C.  maxima,  the  carpels  {p.  19)  which  form  Ilie 
turban  project  even  as  much  ae  two-thirds  of  their  Icngll 
out  of  the  receptacle,  and  this  latter  part  is  thus  reduced  to* 
sort  of  platform  ;  but  this  remarkable  atruotnre  occurs  oolj 
in  certain  varieties,  and  graduates  into  the  common  fnnn  in 
which  the  carpels  are  almost  entirely  enveloped  within  tlw 
receptacle.  In  C.  moechala  the  ovarium  (p.  50)  varies  f^mlif 
in  shape,  being  oval,  nearly  spherical,  or  cylindrical, 
or  less  swollen  in  the  upper  part,  or  conatrictod  tonnd  thl 
middle,  and  either  straight  or  curved.  When  the  ovarinin  b 
short  and  oval  the  interior  structure  does  not  differ  from  tiutf 
of  0.  maxima  andjwpo,  but  when  it  Js  elongated  the  raujiol* 
occupy  only  the  terminal  and  awollcn  jBirtion.  I  may  *U 
that  in  one  variety  of  the  cucumber  {Cucumia  tatinu)  (k 
fruit  regularly  contains  five  carpels  instead  of  three."*  i 

■"  KaudiD,  ip  '  AddrI.  its  Sc  Kit.,'  4th  ur.  Bot.  Mm.  xS.  lS5t>,  f.  tt> 
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presume  tliat  it  ■will  not  be  disputed  that  we  here  have 
instances  of  groat  variahilitv  in  organs  of  the  highest 
physiological  importauco,  and  with  moBt  plituta  of  the  highest 
■dansificatory  importance. 

Saftei^t"'  and  Naudin  found  Hiat  the  cucumber  (C  natirus) 

«OQld  not  ho  crossed  with  any  other  species  of  the  Kenus;  therefore 

no  doubt  it  is  specifically  distinct  from  the  melon.     This  will 

Apjtear  to  moat  persons  a  Biip>erSuoiia  statement;  yet  we  hear  from 

fcaudiii'"  that  there  is  a  race  of  mcions,  in  which  the  fruit  ia 

ao  like  that  of  the  encumber,  "  both  externally  and  internally,  that 

jt  is  hardly  possible  to  distinguish  the  one  from  the  other  except 

hy  the  leaTcs."    The  Tarieties  of  the  melon  aoem  to  he  endless, 

for  Naudin  after  sis  years'  study  had  not  come  to  the  end  of  them : 

he  divides  theim  into  ten  sections,  including;  numerous  sub-varieticn 

which  all  intercross  with  perfect  ease.'"    Of  the  forms  considered 

by  Naudin  to  be  varieties,  botanists  have  made  thirty  distinct 

species!   "and  they  had  not  the  slightest  acquaintance  with  the 

multittide  of  new  forms  which  have  appeared  since  their  time." 

Nor  is  tlie  creation  of  xo  many  species  at  all  surprisuig  when  we 

consider  how  strictly  their  characters  are  transmitted  by  seed, 

nd  how  wonderfully  they  differ  in  appearance:  "Mira  est  qoidem 

foh'orum  ct  habitus  diversitas,  sed  mnlto  m^is  fructumn,"  saja 

>''''iiidin.    The  fruit  is  the  valuable  part,  and  this,  in  accordance 

:r!i  the  common  rule,  is  the  most  modified  part.    Some  melons 

■  rpnljf  as  large  as  small  plums,  others  weigh  as  much  as  sixty-sis 

iiids.    One  variety  has  a  scarlet  fniitl    Another  Is  not  more 

111  an  inch  in  diameter,  but  sometimes  more  than  a  j^ard  in 

iLth,  "twisting  about  in  all  directions  lite  a  serpent."     It  is 

Jii^lar  fact  that  in  this  latter  variety  many  parte  of  the  plant, 

i::nly,  the  stems,  the  fontstnlks  of  the  female  flowers,  the  middle 

<  i>f  the  leaves,  and  especially  the  ovariam,  as  well  as  the  mature 

;,i.  all  show  a  strong  tendency  to  become  elongated.    Several 

I'ties  of  the  melon  are  interesting  from  assuming  the  charateristic 

rn'es  of  distinct  species  and  even  of  distinct  though  allied 

n.-rn:  thus  the  serpent-melon  has  some  resomblnnoe  to  the  fruit 

"I  Tri'J'omifthe«  angiiina ;  we  have  seen  tliat  other  varieties  closely 

'Bsemble  cucnmbers;    some  Egyptian  varieties  have  tlieir  seeds 

*ttaclied  to  a  portion  of  the  pulp,  and  this  is  characteristic  of 

BGrtaia  wild  forms.    Lastly,  a  variety  of  melon  from  Algiers  is 


>•>  ■  Mimnlri-  ■urln  Cacnrliitu:^,'  Memoii 

838.  pp.  6.  2*.  Nat.,' 4 

•■•  ■  Klore   de»  Serrw,'  Oct.  1861,  p.  5. 

t^«ted     in    'Gardetier's     Chrimiiile,'  '"  S 

^«t,  v.  1  Vib.     I  huTc  uftoD  cuntiiltvil  p.  T. 
kh«l  taken  tame  hcUtioax  M.  Nsudm't 


mxs :  Catt.  1 

„  its  nuliirit;  by  "a  KpouUDSWi 
m,'  whtdi  ilc«p  cratrks  BUiIil«ntj  tppMir 
«  fruit  fiit1«  to  pMcw;  udllusoocare  with  the  vM  C  wm^ 
TnmBj,  3L  MaiidiB  weJI  icnuiks  that  this  "  eitnantiuf 
Mliaa  if  tmooB  mod  vuietiee  hj  a  eingle  spectae  attl  lltf 
■BotM  wImii  not  interfered  with  hj  noasing,  an-  plusuntt 
akvlated  ta  CMW  KflectMO." 


tnrcL  ASD  OaauiKHTAi,  Tkees. 
a  pnsinEBotiee  <m  ftrcomit  of  the  mi 
wfaiek  Ike;  pnantt,  dAnns  ia  their  preoocitj',  iu 

|S«vlk,llMirfalne^a>dbart    Thus  of  the  commu ,. 

'  V)  Oe  «atakK»e  of  Ueaos.  LawsoD  of  Edinburgh  inrJnJa  1 
~  am  rarietMB,  sane  of  which  differ  mnch  in  t'       ' 
a  jdlav,  a  tfreated  reddtsh-white,  a  purple,  a  w.. 
[■coa»-faarbsd  Tane^.*"    Of  bollits  no  lens  thanei, 

^_.    K  »in«giailB  each  other  in  Mr.  Flanl'e  n 

aoneof  men,  all  the  teeorded  Tarieties,  as  br  osl 

•Mtt,  hattt  beta  sodden^  wodvced  by  tme  saogle  act  oT 
Tfca  Ili.J>  of  tine  feqauvd  to  nise  Biany  generatioDs,  ai 
T«hM  act  oa  tha  bacifti]  varietiee,  explana  how  it  is  tl    ' 
Bodiieatiaas  h*v«  not  hws   aeennmlated   hf  a 
9in,  it  follows  Ikal  w«  da  boI  bcM  meet  with  c  ' 


a  wart-b 


iBthatM 


to  hi^ 

On  tbo  OoatiBent.  howvw,  when  the  loKsta  an  moi 
attended  to  |1«b  in  bck^  Alpb.  De  Oandialle>"  a^ 
isnotabRBts  who  dots  not  wrIi  fiw  seeds  fmn  t 
wUdt  Im  tatoew  tt«  most  tahiahle. 

OwnaeAil  Ireaabn  aeMan  been  exposed  toai^n 
of  canditiam:  tt^r  turn  boI  hem  ricUjr  BWDored,  m 
kinismwwidbrttetf  pniperciliBattt.    Tet  in  e 
loAt  «  aendlingB  m  n 


i  have  bnen  sarfiind  ai  tbe  amoantof  dilbraaoe  _ 
of  tin  suae  t^eeicsin  oar  hedgnows  and  wtnda. 
tm  aa  mnck  »  a  tnl;  wikl  state,  it  wonM  be  diucui 
a  ^iUvJ  bntanast  to  pcnaamee  whetiwr,  ea  I  botievfl  . 
«n»,  bedpouw  tiMa  -mtj  titan  0»a  thoae  growing  in  a 
faresL,    iWa  wttea  ptantad  t?  nui  in  woods  w  he  * 
grow  wlwn  thccr  wonld  MhnaUr  b*  able  to  faohl  _. 
i^iwt  a  boat  <rf*«atp»iilito»8,  and  are  therefore  etpoaad  to  I 
aatsbkilynBtaial:  eran  Ohb  sbichl  diaa^  would  pR^ 
to  aaSM  aaedlinet  nisal  fnan  aara  trass  to  befariaUfc 
or  MM  ««r  hnltvad  Btf^A  tnee.  ■  '      ' 


'hednTa 


•  LmbaV  ■  ArtxNMMi  ct  Fnti-      ItK. 
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thable  llian  trees  growing  in  their  native  forests,  there  can  Iiardly 

t  a  doulit  Thnt  thuy  have  yielded  a  (ireater  nuiubur  of  stron^^ty- 

mrki!>]  an'l  iiiii(!:nlar  variations  of  Htructurfi. 

In  miiniior  of  growth,  we  hR,ve  weeping  or  penriuloufl  THrieties 

'i'    willow,  ash,  elm.  oak,  and  yew,  and  other  trees;  and  this 

[I'ujf  habit  is    Bosiettmes  inhi:3'it«d,  though  in  a   Rin^larl^ 

'  )<>us  manner.     In  the  Ijomhardy  poplar,  and    in    certain 

.^^iiile  or  pyiBmidnl  varjelicia  of  thoma,  jianipcm,  ookB,  &c,.  we 

<    iin  apponite  kind  of  firowth.    The  ITeflsian  oak,'"  which  is 

>ti<  from  its  fostigiate  habit  and  size,  hears  hardly  any  resem- 

I  r'  in  ^nfTiil  npjienraiice  to  a  common  oak;  "ila  Bcoms  aro 

■  -lire  to  produce  plants  of  the  same  hahit ;  some,  however,  turn 
'II  ilic  name  as  the  parent-treo."  Another  fastigiate  oak  is  said 
i>  hnvit  hoen  found  wild  in  the  Pyrenees,  and  this  is  a  snrpriBiDg 
Lie II install ce :  it  generally  comes  so  tme  by  seed,  that  De  Candolle 
■n^idcTcd   it   as   Bpecifieally  distinct."*    The  faxtigiate  Juniper 

■  •-««)  liki'wiw  transmits  its  character  by  seed.'"    Dr.  Falconer 
riji4  mo  that  in  the  Botanic  Gardens  at  Calculta  the  great  heat 

■1  nnple-treAR  to  l>ecome  fostigiate ;  and  vre  thua  see  the  same 
:  t  fnflowing  from  the  effects  of  climate  and  from  some  unknown 

,  fiiijage  we  hare  variegated  leu ves  which  are  often  inherited; 

:   ;iiirple  or  red  leaves,  oh  in  tlio  hazel,  barberry,  and  beech, 

<'ir>ur  in  t bene  two  latter  trees  being  sometimes  strongly  and 

I  imes    weakly    inherited;'"    deeply-cut   leavofl ;   and    leaves 

I   d  with  pricklea,  as  in  the  variety  of  the  holly  well  called 

,  wliii'h  is  xaid  to  reproducD  itself  by  seed,"*    In  fact,  nearly 

I  >' peculiar  varieties  evince  a  tendency,  more  or  less  stroi^ly 

■  d.  to  reproduce  themselve*.  by  seed.'"'    This  is  to  a  certain 

111  the  i-ase,  according  to  Boec.'"*  with  three  varieties  of  the 

I  iiimely,  the  brood-leafed,  limo-lcafed,  and  twisted  elm,  in  which 

r  ibt- Gbrt-Bof  the  vood  are  twisted.    Even  with  the  hetero- 

.■.;i  lua  Itornlieam  (('or;>i'ii(n  hetiiltu),  which  Iteara  on  each  twig 

kvee  of  two  shapes,  "tevcrni  plants  mitied  from  seed  all  retainud 

dts  Mune  peculiarity." ''''    I  will  add  only  one  other  remarkable 

M  of  variation  in  foliage,  namely,  the  occurrtmce  of  two  sub- 

irietJM  of  the  ash  with  simple  instead  of  pinnated  leaves,  and 


'  ■lurdfner'K  Chron.,'   1B43,  p. 

graph.  Bot.,' p.  1083.    VCTlol.'Sur 
U  Produclion  dn  VuKttx:  l»«b  ;  p. 

■   UnJon',  ■Arbonstunut  Fruti- 

55  for  the  Bwhcrry. 

„m.' vul.  iii,  p.  1731. 

»■  Uodnci'. 'ArboretUDnt  Fruti- 

'-  lbM„'Tul,iv.  p.  24B(1. 

■»  Godnii  {■  D.  VEtftft;  tcm.  ii. 

eetam,'  vol.  ii.  p.  50B. 

■•■  Vcrlot,  ■  D«  VirKt^'  1865, 

BO-lMCf-Wf-iir  V»mti«  olRo- 

p,  9a. 

'«  Loudot.'.  *  ArWuum  .t  FniU- 

cctnro.'  vol.  iii.  |..  1376. 

"■  -Jcnrn*!   "f   «    Horticoltunil 

>"  '  Oiird«ticr'>  ChroDlcl<!,'    1841, 
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Mhkii  awiaily  tnnemit  their  eiiKneter  by  seed."*  Tb«  ^cc<l^ 
KDtv.  in  Uve«  1»ioiipiig  U>  videtir  djflbnnt  anlera,  of  vurios 
uid  bst^»t«  -wii^iies.  and  nf  trees  bHtriii^jlee|il]' cot.  Toriqijilea, 
md  p(itp4e  iesTee.  tfaon  that  tbe<e  denatioDA  <^  BtroLiiuv  nori 
ncnii  fraiB  ao^  veiv  fEeneral  phvciolcigica]  laws. 

DilbenraB  in  gM»»l  ai^wanaoe  and  (oUaeB,  not  more  smrni^ 
Bwrknd  than  tbose  aibore  indicated,  bare  lea  ^;riod   nhetmcn  to 
*'  ''  'es  etttain  Ibcma  wfakb  are  doit  known  In  bt 

i>  a  plane-lne  kmg  oultixito]  iti  Eoglunl 
i  I9  alntost  CTCET  (loe  as  a  North  AhifHciiu  ^ittfiM: 
o«t  ts  now  BM^iaiDed  brold  recofdi,  as  I  am  iuf<jrm<Hl  l>yDii 
HocAsr,  to  be  a  nririf.  So,  a^un,  tbe  7%a>>  yeuiiul-t  or  //i/'vrma 
was  niAnd  by  aack  fgootl  obaerren  as  Lambert,  WaJIidi,  ud 
atbersiMa  ti«a  spedea:  b«l  it  a  now  known  timt  thu  unj^iMl 
pluUs,  ft««  in  BBiBbw.  ndileDl?  aiipcartd  in  a  \<eA  u(  seetlliiiA 
msedat  Mr.  Iioddiee'a RBnaqr.  from  T.<nf-t-Ji»;  and  Dr.  Hoobr 
has  additced  excelbBt  eTideaee  that  at  Turin  f«ede  of  T.  fiuiiJt 
have  reprodooad  the  paRnt  fana.  F.  arvBhi/i«.''' 

S>er7  one  most  have  metked  bow  certain  indiyidnal  trees  r^ 
latiy  pat  fuvtb  and  abed  tfacir  leaT<«  earlif  r  or  later  tliim  i>lt»^ 
«(  the  sane  qMcies.     Tbow  is  a  fiunous  hors-.-i' 
Toileries  wkiM  is  nunei  finon  ka&oi;  sd  ntiidi  1 
athen.     Vtoa  is  al«i  an  oak  near  £diuburi:h  "  i 
kai«s  to  a  10;  tale  period.    Xbwe  diffieKnL-es  h»\>.  ■■ 
Iij  wtne  antbors  to  the  natore  of  the  soil  io  wliich  : 
Mil  Atchbietion  Whatel;  pnftcd  an  ewly  tlioni  on 
nW    vrrm.  au<l    bolh   gnAa   kept  ta  their  ptcq^t^i    | 
difieiied  br  aliout  a  (ivtDight,  ae  if  tliey  etiU  grt:\L 
■to<±a."    There  is  a  Gonusfa  Tsrirtyof  the  elm  «■ 
ao  aveisreeo.  and  is  so  tender  that  the  Bhouta  art' 
bjr  the  froKi;  and  the  Tarietiea  of  the  Turkish  oak  (V.  •mroiaa} 
Iw  arranged  as  deciduons,  8ub«n-r|nei-'ti.  and  ererfEr^n."* 

Smuh  Fir  (Piinu  ly/nBlru).— I  allude  to  (his  trrv  as  it  Uaa  » 
anstion  of  the  gRAler  wialuUlj  of  onr  hedgen>w  Itecs  ov- 
d  with  thoee  nndcr  striollv  natural  coDdittoitf.  A  wdMnGxaiJ 
writer"*  states  that  the  Scotoh  tir  pnceuts  few  Tarietiee  in  H> 
natire  Scotdi  forests-,  bnt  that  it  "mriee  mach  in  Hfm*  >■' 
"  fbliage,  and  iu  the  fixe,  s)ia}ie,  and  colour  uf  its  cnnce.  whoD  foad 
"  gi'Denitions  have  been  jiroducetl  a<raj'  from  its  natiTe  kaii\)' 
There  is  little  duubt  that  the  highland  and  lowtuxl  Tarietia  difii 
in  the  value  of  their  timber,  aud  that  Uiej  can  he  propagated  tnll 

"*  GuJrSD,  ■  Ot  I'Etpto,'  lam.  ii. 
f,Si,  In  London'*  •  Garvlai*r*»  Mug,' 
r»l.  iii„  laafi,  p.  371,  •  rsri^iitd 
biuhj'  uh  ii  ilv^ribvl  nod  Bfortd.  ai 
haTing  limpli  Itarat ;  it  ariginatad  ta 
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l>y  fieed;  thus  justifying  London's  remark,  that  "avarietyis  often 
"  o(  OS  much  importance  as  s,  sxteciee,  aod  eometimcs  far  more  eo." '" 
I  niny  mfntion  one  mther  important  point  in  which  this  tree  occa- 
sioQall,v  varies;  in  the  classilication  of  the  Coniferro.  sections  are 
fonnd(>d  on  whether  two,  three,  or  five  luuvea  are  included  in  the 
same  sheath ;  the  Scotch  6r  has  properly  only  two  leaves  thus 
enclosed,  but  specimens  have  been  olisorved  with  gi-oupa  of  threu 
li>flves  in  a  sheath.'"  Besides  these  differences  in  the  semi-culti- 
-viied  Scotch  fir,  there  are  in  several  parts  ot  Europe  natural  or 
-' iiirrftphical  races,  which  have  been  ranked  by  some  authors  na 
ii^tinct  species."*  Loudon'**  considers  I',  pumilin,  with  its  several 
-iii>-TBrieties,  as  mvghiit,  luma,  ilfec.which  differ  much  when  planted 
in  different  soils,  and  only  come  "  tolerably  true  from  seed,"  an 
alpine  vitrieties  of  tlie  Scotch  fir ;  if  this  were  proved  to  be  the  case, 
it  would  be  an  interesting  fact  as  showing  that  dwarflng  from  long 
exposure  to  n  severe  cituiatc  is  to  a  certain  extent  inherited. 

Till!  //■'■'■t',fn>  (■'',-.i/,..;(i«  lo'i'irnntha)  has  varied  much.  Besides 
on. ill  -■  -;:;jlit.i-  v;iii,rtiiiiiw  in  (In.'  form  of  the  leaves,  and  in  the  size, 
h^nihii  -.-■,  II  ^liiiic---^,  uii.!  ^^l^;lp■■  nf  the  berries,  Loudon'"  enumerates 
i«ijii; -iiiKi.'  \\i.li-iiiiiikMl  iiiritties.  Besides  those  cultivatfid  for 
thvir  |)i'i-lry  tiuwL-rti,  there  itre  others  with  goUlen-yellow,  biack.  and 
whitish  iierries;  others  with  woolly  berries,  and  others  with  re- 
curved thorns.  Loudon  truly  remarks  that  the  chief  reason  why 
the  liawthorn  has  yielded  more  varieties  than  most  other  trees, 
if  that  nurserymen  select  any  remarkable  variety  out  of  the 
immense  beds  of  seedlings  which  arc  annually  raised  for  making 
hedges.  'I'he  flowers  of  the  hawthorn  usually  include  from  one  to 
tliree  pistils;  but  in  two  varieties,  named  monoiiynit  and  libiriea, 
there  is  only  a  single  pistil :  and  d'Asso  states  that  the  common 
thorn  in  Spain  is  constantly  in  this  stale.'"'  There  is  also  a  variety 
which  is  apotalous,  or  hn«  its  petals  reduced  to  mere  rudiments. 
The  famous  Glastonbnry  thorn  flowers  and  Icflfa  towards  the  end  of 
December,  at  wtiich  time  it  bears  Ixirries  produced  from  an  earlier 
'•top  of  flowers.'"  It  is  wi>rth  notice  that  several  varieties  of  the 
liawthorn,  as  well  as  of  the  lime  and  jumper,  are  very  distinct  in 
tlieir  foliage  and  liabJt  whibt  young,  but  in  the  course  of  thirty  « 
tbrty  years  become  extremely  Like  each  other;'"  thus  reminding  as 
of  tite  well-known  fact  that  the  deodar,  the  cedar  of  Lebanon,  and 


'"  '  Arboretum  et  FrnHcetnin,"  vol. 
IT,  (>]).  21&9aiiJ2189. 
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(hat  of  the  AtTan.  are  iliKHRgnished  with  U«j  greatest  e 
joung,  but  with  difflcuUy  vrben  old. 

Flowebs. 
I  SHALL  not  for  ecTeral  reAfions  tivat  the  TKriabilit;  nf  pknts  iriiiia 
nrv  cultivated  Tor  their  flowers  i^oDe  at  an;  great  len^h.  MujiK 
our  faTonrite  kiadfi  in  their  pre^«iit  state  are  the  uesiifuJuitKfl 
two  or  more  species  crossed  and  commii^ed  together,  and  ttl 
drcmnstance  alone  wouM  render  it  difficult  to  detnrt  th«  diffontl 
line  to  rariation.  For  inKlioice,  our  R<»es,  Fetuuins,  CakmlinLI 
Paehsias,  Verbenas,  Gladioli,  P<;largoaiums,  4c^  ocrtaiulj  b.ivi  ' 
n  multipie  origin.  A  liotaiiist  well  aoinainted  u  J  ' 
forms  would  prohablj  detect  Bome  ciirious  stmctur  i 
tlieir  crtKsed  and  eullivated  d&u^cndant;  and  hi-  ^' 
obserre  muif  new  and  rcmarksl'le  cODStitntional  ]■ 
will  ciTo  a  few  instances,  all  relating  to  the  Pelarp'Ui 

chieflf  from  Mr.  Beck,'™  a  famous  cultivator  of  thit   , 

varieties  reunite  more  water  than  otheni;  some  are  "  iinij  iiiHMlM# 
of  the  knife  if  too  greedily  used  in  making  cuttiags;"  sonw.ilw 
potlod,  scaively  "  show  a  root  at  the  oat&ide  of  the  ball  of  Ibecuth,' 
one  varietj-  requires  a  certain  amount  of  oonGnenient  in  the  pol  b 
make  it  throw  np  a  flower-stem ;  »iome  varieties  bloom  well  at  tb 
commene«meut  of  the  season,  others  at  the  close ;  oo<i  varwlT  ii 
fcnnwn."'  whieh  will  stand  "even  pine-apple  top  and  liottum  i)  ' 
vithont  laoking  an;  more  drawn  than  if  it  bad  stood  in  a  cubui 
greenhense ;  and  Bhinche  Fleor  seems  as  if  mode  on  pTirjwa  te 
growing  in  winter,  like  man;  bulbs,  and  to  rest  all  summer.  Ttu* 
odd  consUtatioual  peculianties  woold  enable  a  plaat  in  a  state  it 
^H  natnro  to  become  adapted  to  widely  difierent  circunistantea  ui 

^^  climates 

^H  Flowers  pOFScss  little  interest  under  our  present  point  of  riA 

^^1  hecanse  they  have  been  almost  exclusively  attended  to  .ind  !ecIwM 

^H  for  their  boantifiil  colour,  siae,  perfect  outline,  nr-A    ■■—: 

^^M  {growth.    In  tbeae  particnluis  hardly  one  long-cultii-i' 

^^1  In!  named  whicli  tua  not  varied  greatly.    What  do  - 

^H  for  the  shape  and  Ktruetnre  of  Uie  oi^ans  of  &ncli[. 

^H  indeed,  they  add  to  the  K'auty  of  the  flower?    ■Rh._;_  [...- 

^f  ease,  dowers  become  modified  in  important  points; 

■     s 

■ 

B 

■        c 
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leveloped,  as  in  all  double  flowers.  Tlie  process  of  gradual  a 
hy  which  flowers  have  been  rendered  more  and  mure  double,  _ 
step  in  the  piuceBS  of  oonveision  being  inherited,  hAS  been  reoonU 
in  Rereral  instauceit  In  the  so-callod  doable  flowers  o(  lb 
Coraixsilie  the  corollas  of  the  central  florets  are  greatly  modlM. 
and  the  modificAtions  are  likewise  inherited.    In  the  c^onihiK 
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juiltffia  ir«/^ri>)  Bomo  of  the  Btsmcnn  arc  conTerted  into  petals 

kiug  the  nhape  of  Dectaries,  one  neatly  titting  into  the  other;  liat 

e  varioly  they  are  conYcrted  into  simplo  jictals."'    In  tlie  "  Ihjuu 

«"priinulffi.  thecalyibeeomea  lirigliily  coloured  and  enlarged 

^H  to  resemble  a  corolla;  and  Mr.  W.  Wooler  infaruis  me  that 

TbpBcnliarityistrftnBniittod;  for  he  crossed  a  comnmn  polynntliiis 

^  one  having  a  colonred  calyx,'*'  and  sanie  of  the  seeolingH 

cited  the  colonred  calyx  daring  at  least  six  (>i!nerationa.    In  thu 

utd-chicken  "  daisy  the  main  flower  is  gnrrounded  lij  a  brood 

U  flowers  developed  from  budn  in  the  axils  of  the  bcaIcs  of  tlju  in- 

«,  A  wonderfal  poppy  has  been  described,  iu  which  thet^tamens 

_jnverted  into  pietils;  and  Bo  strictly  was  this  peculiarity  inherited 

t,  out  of  154  seedlings,  one  alone  reverted  to  the  ordinary  and 

nOD  type.'''    Of  the  oock'B-comb  (_'  e/osia  cristala),  which  is  nn 

ifti,  tlicre  are  sereral  races  in  which  the  flower-fitem  is  wonder- 

/  •■fasriatcd"  or  compressed;    and  one  has  been  exhibited"' 

Utlly  eighteen  iuchis  in  breadth.     Peloric  races  of  Ulininiu 

iatu   and  Anlirr/iiuvm  majui  cnn  bo  propagated  by  peed,  and 

f  differ  in  a  wonderful  manner  from  the  typical  form  both  in 

mm  and  appearand. 

k  mnch  more  remarkable  modification  has  been  recorded  by  .Sir 

a  and  Dr.  Hooker'"  in  B^on-ia  frigida.    This  plant  projicriy 

B  male  and  female  flowers  on  Uie  same  fosciclos;  and  in  the 

B  flowers  the  perianth  is  superior ;  bnt  a  plant  at  Kew  pro- 

l.beaidcG  the  ordinary  flowers,  others  which  graduated  towards 

fiBCt  hermaphrodite  slmcture ;  and  in  these  flowers  the  perinnth 

H  infertor.    To  show  tbe  importance  of  this  moditicatiou  under  a 

■iBcatorj  point  of  view,  I  may  quote  wbat  Prof.  Harvey  says, 

•Ifi  that  nad  Jt  "occurred  in  a  state  of  nature,  and  had  a 

kt  «>llected  a  plant  with  such  flawcni,  he  would  not  only  have 

I  it  in  a  distinct  genus  from  Begonia,  but  would  probablv 

«  coDEidered  it  as  the  type  of  a  new  nalunil  order."    This  niodi- 

»Dnot  in  one  sense  be  considerod  as  a  monslTosily,  for 

I  stnielures  naturally  occur   in   other  orders,  as  with 

_»  and  Arjstoloalu'actffl.    The  inl^rest  of  tlic  cane  is  largely 

I  to  by  Mr.  C.  W.  Crocker's  observation  that  seedlings  from 

m  ttamtiii  flowers  produced  plants  which  bore,  in  about  the  same 

ortjon  as  the  parenl'plant,  hermaphrodite  flowers  having  inferior 

tnths.    The  hermaphrodite  flowers  fertilised  with  their  own 

_  o  were  sterile. 

[f  florists  had  attended  to,  selected,  and  propagated  by  seed  other 
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inudiflcations  of  structure  besides  those  whidi  e 
(if  curious  varietieB  would  certAinl;  have  beeii  raised^ 
would  probably  have  tranamitted  their  charactr'ts  a 
<-ultivator  would  have  felt  aegrieTed,  M  in  thi^  case  ti  __ 
vu^etnhleH,  if  bJB  whole  bed  had  not  presetitc-d  a  nnifonnigipH 
FIuristH  hftva  attended  in  some  insl»n««  1o  the  le«vei  o(  thtir 
and  have  thus  produced  the  most  elegant  and  efimnetricAl  p 
of  wjiite.  red,  and  preen,  which,  tm  in  the  casa  of  the  prUro 
arc  Hometimes  etrictly  inherited.''*  Any  one  who  trill  hu 
bxiimine  highl^^cultivatiid  flowers  in  fsaJdcUE  nnd  gieeobMii 
oliRerve  nninorons  deviations  in  structure;  hut  tnoat  of  Ibn 
In-  ranked  as  mere  monstrosities,  and  aro  onl;  eo  far  int«ai 
showiuF;  how  plastic  the  orji^nisation  becomes  under  h"^ 
tioii.  From  this  point  of  view  such  works  rs  Prafa 
Tandoii's  '  TiSratologie '  are  highly  inatructivo. 

Jlo^ef, — These  flowers  offer  an  instance  of  a  tinmbt 
generally  ranked  as  species,  nantelj,  11,  emtifotia,  j 
•laiiuuerjia,  tpiiionittima,  brndraht,  indita,  mrnperfloTtnu^  m 
&c.,  which  have  largely  varied  and  been  iotercroeeed.  Th 
Hoas  is  a  notoriously  difficult  ono,  and,  though  eomo  of  Un 
fi)rms  are  admitted  by  all  botamsta  tj)  he  distinct  species,  oU 
iloubtful ;  thus,  with  rexpeot  to  the  Critteh  farms,  Babinfrtoi 
seventeen,  and  Bentham  only  five  species.  The  hybrride  (ro 
iiF  the  most  distinct  forms— ^for  instancu,  froni  Jl.  indka,  d 
by  the  pollen  of  Jf.  cm ii/o/ia— produce  an  abundance  of 
state  this  on  the  authority  of  Mr.  Htvet^,'"  from  whose  worl 
drawn  most  of  the  following  statements.  Asalnioslall  tlieab 
forms  brought  from  different  countries  have  been  crtMsed 
crossed,  it  is  no  wonder  that  Targioni-ToxKetlJ,  in  speakinf 
common  roses  of  the  Italian  gardens,  remarks  that  "th« 
country  and  precise  form  of  the  wild  type  of  most  of  tl 
involved  in  much  uncertainty.""*  Nevertheless.  Mr.  Evbi 
fei'riufc  to  It.  imiica  (p.  68)  says  that  the  descendantf  of  ead 
may  generally  he  rccogniised  by  a  close  observer.  Then 
often  speaks  of  roses  as  having  been  a  little  faybridiaei 
evident  that  in  veiy  many  cases  the  differences  due  | 
and  to  hybrid jflati on  can  now  only  be  conjecturally  di 

The  spocies  have  varied  both  by  seed  and  by  hnd ;    

buds  being  often  called  by  gardenera  sporta.  In.  the  ft 
chapter  J  shall  fully  discuss  this  latter  subject,  and  shall  sh 
bud-variations  can  be  propagated  not  only  by  grafting  and  h 
but  oftim  by  seed.  Wlienever  a  new  roBO  app 
peculiar  character,  however  produced,  if  it  yields  m 

I"  Alyh.  .ie  CHmlolle,  ■ 
bnl.."  p.  108  I !  ■  Gsrdener'i  Chr"D.' 
lati  I,  p.  MS.  Thu  inhnrilance  of  Ihe 
white  «adfoWen»oniii  in  l'rl»Tg.>niuiii 
Urply  depends  nn  iKo  nilurc  "f  the 
toil      Stt  D.  Beitaa.  Id  '  Jotunsl  of 


fc4)  fn))y  eipocls  it  to  become  tho  parent-type  of  a  new  Tamily. 
^  tendency  to  vary  is  bo  KtJong  in  some  kiiios,  as  in  the  Villngn 
d  (Bivcrs,  p.  16),  that  when  grown  in  difTL'rent  soils  it  rnrica  En 
It  is  colour  that  it  has  heen  tbonght  lo  form  sutgtaI  distinct 
AHogutlwr  the  nnralier  of  kiiids  is  very  Krent:  tims  M. 
.itas,  in  hiB  Cat&loKue  for  1829,  ennniuratcs  2!>(i2  as  cultivntcil 
tnoe;  but  no  doub:  a  large  proportion  of  tiicNi  are  merely 

I  wnnltl  be  u^L^s  to  specify  the  many  points  of  diSornnco 

JTBOi  t1i«  varions  )dn<lH,  but  some  const itntional  pcculinriticH 

f  be  mentioned.    Sevyml  French  rosai  (Kiverg,  p.  r2)  will  not 

"Bed  in  Kngland ;  and  an  excellent  horticultunst '""  roraoflcs, 

••  Even  in  the  sanio  garden  yon  will  find  that  a  roBO  that  will 

nipthing  nnder  a  south  wall  will  do  well  under  a  north  ono. 

t  IB  the  cose  with  Paul  Joseph  here.    II  grows  strongly  and 

KB  beautifnlly  close  to  a  north  wall.    For  ihreo  yeare  novun 

a  have  done  nothinf;  under  a  south  wall."    Ktany  rows  ean  >«■- 

■  "  many  are  totally  unfit  for  forcing,  among  which  is  General 

.     minot""*      From  the    effects  of   crossing    and    variation 

^  Bivers  enthu.HiostJcally  anticipates  (p.  67)  that  the  dny  will 

■  I  when  all  our  roses,  even  moBtt-row*,  will  have  evergreen 

_je,  brilliant  and  Fragrant  flowern,  and  tho  habit  of  liluoniing 

1  June  till  Novt-mber.    "  A  distant  view  this  seems,  but  per- 

«»i>ce  in  gardening  will  yet  achieve  wondfirs,"  as  assuTMiry  jl 

■  ■Iraady  nciiicved  wonders. 

B  l"»y  be  worth  while  briefly  to  cive  the  well-known  history  of 
^  elwe  of  roees.  In  1793  some  wild  Scotch  roso« (A.  nnnoaianmu) 
i  transplanted  into  a  garden ; "  and  one  of  thee  bore  Howers 
'  "3  tinged  with  red,  from  which  a  plant  wu  raiiKKl  with  semi- 
rons  flowers,  alio  tint.'cd  with  rea;  iicedlings  from  this  flower 
»  BDmi-double,  and  by  (Continued  selection,  in  aliout  nine  or  ten 
js,  eight  sul>-rarii;ties  wi're  raised.  In  thi.'  cininte  of  lees  than 
B^  years  these  double  Scotch  roscn  had  so  much  increased  in 
Dber  and  Idnd,  that  twenty-Bix  well-raarkeil  varieties,  classed  in 
"it  sections,  were  descrilwd  by  Mr.  Babine.  In  IMl  '*'  it  ia  said 
t  three  hundred  varieties  could  be  procured  in  the  nnjscry- 
X  Glaf^ow ;  and  these  arc  described  as  blnsh,  crimson, 
,  marbled,  two-coloured,  white,  and  yellow,  and  an 
ich  in  the  size  and  shape  of  the  flower, 
r  Btartneasp  {\'ifila   tricolor,   ftc). — The  history  of  thia 

DB  lo  be  pretty  well  known ;   it  was  grown  inEvuIyn's 

_B  iu  1687 ;  but  the  varieties  were  not  attended  to  till  181D-1HI2, 
Q  Lady  Monke,  togethcJ'  with  >lr.  Lee,  tho  well-known  nursery- 
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nuui.cDei^ticallj  commenced  their  cultiiie;  ftnd  i 
s  twenty  varicliee  could  Iw  piirchoted." 


logethbr  with  some  common  garden  Tarieties,  and 
great  improvement.    The  fiist  great  change  was  tbo  cow  _ 
tlie  dark  lines  in  the  centre  of  the  floirer  into  a  dark  eye  «■ 
which  at  that  period  had  sever  been  seen,  but  is  now  cdU 
ojie  of  the  phtef  requisites  of  a,  firet-rate  flow«'.    In  1835 
untirely  devoted  to  this  flower  was  published,  wid  (bar 
named  Tiirictiea  were  on  gale.    From  these  circumstaUFts  t 
fieetued  to  me  wonh  studying,  more  especially  fr>m  l!i'^  inwl 
contrast  between  the  email,  dull,  elongated,  irregiilnr  c  "-  -  '"■■ 
wild  jMuiEy,  and  the  beautiful,  flat,  BynuoetriciU,  t'.v 
like  ttowers.  more  than  two  inchea  in  diameter,  iii.i_ 
vHrionsly  coloured,  which  are  eibibiiod  at  our  shuu- 
c»me  to  eiw]uire  more  cloaely,  1  found  that,  Uioii-l 
were  eo  modem,  yet  that  much  cunfuEion  and  d 
about  tlidr  parentage    Fkirists  believe  that  the    \ 
deac«itded    inxa    wwml    wild  stocks,  namely,    r 
y-iui/f^em.  anttrKii,  aud  ivfuiru.  more  or  lers  intci 
when  I  looked  to  )<oCamcal  works  to  ascertain  wbt  i ' 
ought  to  ho  ranked  ae  speciee,  I  found  equal  donhi    . 
I'iv/a  dlrntoi  fc«Ris  to  be  a  dietjnct  form,  but  what  {'.n- 
in  the  ohgin  of  out  varietiix  1  know  not ;  it  is  ^\-i 

croeaed    «ith     V.  l^ltn.      I'vJa    am.rua^'^  is  now   liKiki.'il   ul   by  HI      I 

tntanists  as  a  natunl  variety  of  I'.  yniB>/i^tTi> ,-  auil  this  attl  f.    J 
FV'iWiAi  hatv  hem  (irored  to  be  identical  with  )'.  lul<  a.     The  lall*    I 
and    r.  triaJar  (inelndiag  its  admittorf  mriptr    I' utr-,.;.:  arc    i 
nuik«<d  as  distinct  j^wcira  by  BafaingloD,  nr! ''' — ■.-'-■   "   ••.^\'     I 
who  has  p«td  |<artiralar  aWwition  to  tfaf  l 
distiiKtMB  between  ■'.  ItOta  tad  trieJvr  i- 
iine  btii^titrklly  and  tlwotbar  aatatnrtU 
some  other  eli^t  and  nninqKoiaiit  differ.  -.     - 
stem  am)  ilipnics.     Bestlnm  ButM  these  tv-i  fii: 
antbMtty  w  mcb  uattcss,  Hr.  EL  C  Wateon,'"  ££..  - 
r,  tiynhr  [>as»t«  into   >'.  orrntui  on  tbe  one  stde,  it 
»  'OMh  to<n>rds  r.  Iism  and  T.  (\.ii'tii  aa  theolli> 
dtstindioa  KwuiNK  SMitiriy  mere  ea^  betweoi  them."  J 

liintM^  atttt  tiann^  earefiilly  earapaied  nnmeruOB  tanclH,  I 

■•*  LMtaaS'UwtaHMiHnMi.'  ■*  ViKAti  &••  •  Aaulw  te  14 

n(.  li.lS.Uvi'.UTt  *te  -iomml       «>n>.' >b  ibcCaMfua*  to  Uk '»«. 

S"V  ,  "■  'CU*.  BHiaanot,*  nt  I.  f 
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gave  lip  the  attempt  as  too  difficult  for  an?  one  except  B,  professed 
laitanJHt.  Most  of  the  Tarieties  present  eucli  inconstant  cliamclere, 
that,  wliec  grown  in  poor  soil,  or  when  flowering  out  of  their  proper 
Meuson,  tlicy  produced  diflui-entlj'  coloured  and  much  smaller 
flowers.  Cultivators  xiteak  of  this  or  thut  kind  afl  beUg  reinark- 
dblj-  constant  or  irne;  but  by  this  tliey  Jo  not  mean,  ak  in  other 
cafies,  that  the  kind  transmits  its  chararter  hy  seid,  but  that  the 
individual  plant  does  not  change  munh  under  culture.  The 
jiriuciple  of  inheritance,  however,  does  hold  good  to  a  certain  extent 
'  ^en  with  the  fleeting  varieties  of  the  HeartKense,  for  t«  gain  good 
-'  Tta  it  is  indiBpensable  to  sow  the  Keed  of  good  sorts.  Nevertli^ 
li.'vs,  iu  almost  every  large  seed-bed  a  few  almost  wild  seedlings 
reappear  through  reversion.  On  comparing  the  choicest  varieties 
witn  the  nearest  allied  wild  forms,  besides  the  difference  iu  the 
nxe,  outlrne,  and  colour  of  the  flowers,  the  leaves  sometimes 
differ  in  Bhspe,  as  does  the  calyx  occasionally  in  the  length  and 
hrriiilth  <jf  (ha  sepals.  The  differenctis  in  the  form  of  the  nectary 
Tijiin  L,]..i'inlly  deeerve  notice;  hecaime  characters  derived  from 
iliK  iif^'  I"  have  been  much  used  in  the  diseri  mi  nation  of  roost  of 
idi  .s|K  I  l<"i  of  Viola.  In  a  lar^e  numlier  of  flowers  compared  in 
l.S!:^  I  l<>iiiid  that  in  the  greater  numlier  the  nectary  was  straight; 
111  ethers  the  extremity  was  a  little  turned  upwards,  or  downwards, 
'•T  inwards,  so  as  to  be  completely  hooked;  in  others,  insteail  of 
K'ing  honked,  it  was  first  turned  rectlingularly  downwardn,  and 
''     1  backwards  and  upwards ;  in  others,  the  extremity  v    ~ 


'i(ler»bly  enlarged;  and  lastly,  ii 
^coming,  as  usual,  lalerally  ( 
[]i  II  large  numlier  of  flowers,  o 
ri  1850  from  a  nutscry-i^rden 
lii'^.'tary  hardly  varied  at  all. 
■i].-lricts,  especnily  ii 


■e  the  basal  part  was  depressed, 
ompressed  towarils  the  extremity, 
1  the  other  hand,  examined  by  me 
in  a  differenl  part  of  England,  ths 
Now  M.  Gay  says  that  m  certain 
u  Auvergne,  the  nectary  of  the  wild  1-'  grandi- 
'  Ml  varies  m  tno  manner  just  described.  Must  we  conolnde  from 
■  ijis  that  the  cultirated  varieties  first  mentioned  were  all  descended 
irom  r.  'jma'lifiurn,  and  that  the  second  lot,  though  having  the 
««iiie  general  appearance,  were  descended  from  V.  tricolor,  of  which 
file  Dietary,  according  to  U.  Gay,  is  subject  to  httle  variation?  Or 
i»  it  not  more  probable  that  lieth  these  wild  forms  would  be  found 
'luder  other  conditions  to  vary  in  the  same  manner  and  degree, 
*)iiu<  showing  that  they  ought  not  to  be  ranked  as  specifically 
'Jistiuct? 

The  I'ahliii  has  been  referred  to  by  almost  every  author  who  has 
'^'ritten  on  the  varialjon  of  plants,  because  it  is  believed  that  all  the 
'Varieties  are  descended  from  a  single  speeies,  and  iMieause  all  have 
•*»isen  since  1H02  in  France,  and  siueo  1804  in  England.""'  Mr. 
^^bine  remarks  that  "  it  seems  as  if  some  period  of  cultivation  had 
•*«en  required  before  the  fixed  qualities  of  the  native  plant  gave 


M^ 


been  raised  from  the  same  jilsi 
"  mnnjr  of  the  E(«dling8  follow  I 
of  flowering  hs?  been  consjderi 
been  cffcctiKd  by  continued  i 
ujrs  t1ial  thej  then  fiovered 
ItfiS  soma  new  dverf  varieti 
Ur.  Grieve  informs  me  that  th 
is  in  full  bloom  by  the  middle 
Slight  constitutional  differcncei 
Tonctics :  thus,  Homu  kind^  b 
Eiigtiuid  than  in  another;"' 
TarietieB  require  much  more  in 

Such  flowers  as  the  carnfttioi 
are  boiieii-ed  to  be  descended,  t 
inuuinet&ble  TaricUcs,  difibrinf 
nnJ  colour  of  the  flowers.  *T1 
vnlcd  plants  which  hftTe  Iwoi 
bulbs,  Ac,  become  so  ezcessi 
plant  rai«>l  from  seed  fom 
di=-cribe  particularly,"  as  old 
SixyphuGR  btonf,  or  to  numbe 

llifaeiitlk  (^Hyaeinthta  t/riei 
while  to  give  n  short  account 
into  England  in  1596  from  th< 
flower,  enys  Mr.  Pan),  were 
flimsy  texture ;  now  they  lu 
The  erectutss,  breadth,  and  Ic 
of  the  flovers,  have  alt  increoe 
uud  diversified.    Gerarde,  in 
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in  1629,  eight  varieties.  Now  the  varieties  are  very  numerons,  and 
they  were  still  more  numercnis  a  ctinturj  opo.  Mr.  Paul  reniwkB 
that  "  it  is  interesting  to  compure  the  HjacititliS  of  1629  with  those 
"  of  1861,  and  to  mark  tlie  improvemeut.  Two  hnndred  and  thirty- 
"  five  jeare  have  elapeed  since  then,  and  this  simple  flower  serves 
"  well  to  illufltrate  the  great  fact  that  tlie  original  forms  of  nature 
"  do  not  remain  fixed  and  stationary,  at  least  when  brought  under 
"  cnltivation.  While  looking  at  the  extremes,  we  must  not,  how- 
"  ever,  forget  that  there  are  intermediate  ntnges  wliieh  are  for  the 
"  most  port  lost  to  us.  Nature  will  sometimes  indulge  herself 
"  with  a  leap,  but  as  a  rule  her  march  is  slow  and  cradual."  He 
niMn  that  the  piiltivator  should  have  "in  his  mind  an  ideal  of 
i-<'auty,  for  tlie  realisation  of  wliicli  he  works  with  hood  and 
!  l:i  lid."  We  thus  see  bow  clearly  Mr,  Paul,  an  eminently  suecess- 
I  i-ultirator  of  this  flower,  appreciates  the  action  of  methodical 
■  !'r.-tion. 

Ill  a  curious  and  apparently  tniHtwortliy  treatise,  publii-hod  at 
Amsterdam  ""  in  I76b,  it  is  stated  that  nearly  '2,W0  sorts  wen;  tlicn 
known ;  but  in  186i  Mr.  Paul  found  only  700  in  the  larpcst  gnrdi'Q 
at  Haarlem.  In  this  treatise  it  is  said  that  not  an  instnncc  is 
known  of  any  one  variety  reproducing  itself  truly  by  seed  i  the 
wliite  kinds,  however,  now  '"  almost  always  yield  white  hyacinths, 
'  and  the  yellow  kinds  come  nearly  true.  The  hyaeintJi  ia  remark- 
able from  having  given  rifc  '  '  ''  -.'■-■."  ■  ■  > 
•ft'tinctly   yellow   flowi-rs. 

■'■'■iir  in  the  varictieK  of  jmv  ullirr  "[ji-'^ic-;  ]ini-  ilii  llri\  nflcn  all 
■■ur  even  in  the  dislinrf  ..]t.-m  -  ;!  U..  ^.iin.'  y,  mis.  .Villi. m-li  Ihe 
1.  ral  kinds  of  hj-apiiitli-,  ilillir  l.iil  -li-lilK  ti..iEi  r.icli  ,>lln  rixi'ept 
■^  .-.jlonr,  yet  e.K^li  kitid  h-^  its  ■.v.i,  iii,livida»l  LliiiiiictLr,  which 
vaa  be  recogoiBiiil  liy  a  liiiihly  ediieated  eye ;  thus  the  writer  of  the 
Amsterdnm  treatise  nM^^erts  (p.  4;:!)  that  some  experienced  florists, 
tocb  as  the  futiKMisG,  Vi>orhi:!m,  seldom  failed  in  a  collection  of 
ftbove  twelve  hundred  sorts  to  recognise  each  variety  by  the  bolb 
alone  I  This  same  writer  mentions  some  few  singular  variations; 
for  iiistanee,  the  hyacinth  commonly  produces  six  leaves,  but  there 
is  one  kind  (p.  35)  which  scarcely  ever  lias  more  than  three  leaves ; 
another  never  more  than  five;  whilst  others  regularly  produce 
either  seven  or  eight  leaves.  A  variety,  called  la  Corypht*,  in- 
■variably  produces  (p.  116)  two  flower-stems,  united  together  and 
covered  by  one  skin.  The  flower-stem  in  another  kind  (p.  138) 
comes  ont  of  the  ground  in  a  coloured  sheath,  before  the  appearance 
«if  the  leaves,  aud  is  consequently  liable  to  suffer  from  frost. 
Another  variety  always  pushes  a  second  flower-stem  after  the  first 
lias  begun  to  develop  itself.  Lastly,  white  hyacinths  with  red, 
purple,  or  violet  centres  (p.  129)  are  the  most  liable  to  rot.    Thus, 

'*"  'Dei  JnciDlhei,  da 
tomie,  Reprnducti^jQ,  et 
^AouUrdiim,  ITiiS. 


the  hjacinth,  tike  s  Dum;  previoos  plnnte,  when  lon^  cnltij 
■ltd  closely  watched,  ia  found  to  offor  maoy  siii^lu-  vuhatKn 

In  the  two  last  chapters  I  have  given  in  some  deta: 
range  ••€  variation,  and  the  hiHtory,  as  far  as  known, | 
considerable  number  of  jilants,  wtich  hav( 
for  various  ]>urpotw«.  But  some  of  the  most  vitriablv  [ 
snch  as  Kidnuy-beana,  Ca[«icaia,  Millets.  Surghnm.  Ac. 
boon  passed  over;  for  botmiists  are  nvt  at  all  agrM>il  v 
kinds  ought  to  rank  as  ep«cies  and  which  : 
and  tlio  wild  parent-apeciw  are  nnknowu.'**  JUany  pll 
long  L-oltivnted  in  tropical  countries,  snch  oh  the  llu 
havp  prodncc^l  nnmerous  varieties;  but  aa  these  have  i 
btvn  dvecribcd  with  «ven  moderate  care,  they  are  here 
{■uecd  over,  Nevertheleea,  a  sufficient,  and  perliapn  n 
than  snfficietit,  number  of  casea  have  betn  given,  so  thai 
reader  maj*  bo  enabled  to  jndge  for  himself  uu  the  DBttin)| 
gnwt  amount  of  variation  which  cultivated  plants  1 
ttndcrgcuK'. 

'"  All*,  dt  Cndulle,  ■Gw-sr.ph.  Do!..' 


^pt^  will  1)0  chiefly  devoted  to  a  subject  in  many 
■  important,  namely,  bud-variation.  By  this  term  I 
ball  tbiwo  sudden  changus  in  Mtnictiire  or  appcarttnce 
;^0C(»8inually  occur  iu  I'liU'^own  plants  in  tbeir  flower- 
»  leaf  buds.  Gardenci-s  call  aucli  changes  "Sport*;" 
OK,  as  previnusly  remarked.  i§  an  ill-defined  esproBsion. 
H  often  beon  applied  to  strongly  marked  variations  in 
q;  plants.  The  difference  between  seminal  and  bud 
iution  is  not  so  great  as  it  at  first  appeiirs ;  fur  oodi 
'hi  one  serise  a  new  an<]  distinct  indiWdual ;  but  tmuli 
Imls  aro  prodnctnl  through  the  formation  of  variniw 
of  huds  without  the  aid  of  any  specini  apparatus, 
ifBrtilo  seeds  are  produced  by  the  concourse  of  tho  two 
|i  elL^nent«.  The  modifications  which  arise  through 
Irwtion  can  generally  be  prnpngatcd  to  jiny  estont  bv 
W,  budding,  cuttings,  bulbs,  &g..  and  oceasiouall}'  eveii 
p.  Some  few  of  our  most  beautiful  and  useful  pro- 
■B  have  arisen  by  bud-variatiuii. 

I'VU'iKtioi.a  have  as  yet  been  olwerved  only  in  the 
lue  kingdom;  but  it  is  probable  that  if  compound 
b,  Buch  as  corals,  &o.,  had  been  subjected  to  a  long 
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couree  of  domesticatioD,  they  would  have  varietl  W  hodi; 
for  they  resemble  plants  in  niany  respects.  Fur  inslaiice.  OJ 
new  or  peculiar  chanutcr  preaented  by  a  componml  "  ' " 
propagati-tl  by  baJding,  ae  occurs  with  differently 
Hydras,  and  as  Mr.  (kwsp  ha*  shown  to  be  tho  case  with  ■ 
singular  variety  of  a  true  coral.  Varietiea  of  the  Ilvdn 
have  also  been  grafted  on  other  varietiee,  and  have  n'Ttiari' 
their  character. 

I  will  in  the  first  place  give  all  llie  cases  of  bnd 
which  I  have  been  able  to  collect,  and  afterwanlfi  show  that 
importance."  Those  casea  prove  that  thi«o  atilhore  v^ 
like  Pallaa,  attribute  all  variability  to  the  crossing  either  rf 
distinct  races,  or  of  distinct  individuala  belonging  to  ti» 
same  race  but  somewhat  different  from  each  utiier,  an  ll 
error;  as  are  those  authors  who  attribute  all  variability 
the  mere  act  of  sexual  union.  Nor  can  we  accoiuitin  t^ca 
for  the  appearance  through  bnd-variatiun  of  new  clunuttn 
by  the  prinoible  of  reversion  to  long-lost  chatac(f<r«.  Hi 
who  wishes  to  judge  bow  far  the  unuUdoue  of  life  lUnO^ 
cause  each  particular  variation  ought  bi  mQect  woU 
cases  inunudiatcly  to  be  given.  I  will  oummeuoe  wi 
variations,  as  exhibited  in  the  fruit,  and  then  imae  ob  ■ 
flowers,  a)id  finally  to  leaves. 

Peach  {Am;/gitalv»  p<mita).—la  the  last  cbapler  1  piTrlwoL^ 
of  a  peach'Slmond  and  a  double- flowered  ahnond  wUich  BodibBlj 
produced  fruit  closely  resembling  true  peacbes,  I  have  ■Iki2h« 
many  casSs  of  pench-treeB  prodniTfaig  buds,  which,  wlicii  drvcioMi 
into  branches,  have  yielded  nectarines.  We  have  xeua  tlaloblw 
than  six  named  and  several  lumomcd  varieties  of  tlie  jvacb  Inn 
thus  produced  several  varieties  of  nedarine.  I  bnye  shorn  Ual 
it  is  highly  improbalile  that  all  these  p^^nch-trtes,  some  of  wl' " 
are  old  varieties,  and  have  been  propaeafed  hy  the  millimt,  _ 
hybrids  from  the  peach  and  nectarine,  and  that  it  is  oppoad 
to  all  analogy  to  attribute  the  occasional  production  oT  — — ^- 


■  SInoe  the  publicatino  vt  the  lint  Ihan  niinc  ;  bid  u  tlitH  rr'aU -ili^ 

filitioa  of  tbu  work,  1  ban  funad  that  lo  viiKt  oci-uiring  [n  t'niBa  I  b" 

M.   Urriire,  C/itf  dri  Ptpiniiraa*  left  my    li,t     (u    il    >i™a,    *MH 

Mut,   iCH-H.   y-it.  ID    hin  urallvit  ■  few   fuota   tnm  U.  t'niritn  « 
E«Bj-.    '  ProHiK^tioii  et    Fi>nlf         ■  -  ■  .... 

VnriiU'S,  IBBJ.'h**  given  ■ 
bud>i«tiaUoat    Tar    mur*    t> 
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m  peach'treea  to  the  direct  action  of  pollen  from  some  neighbouring 
lectArine-trce.  Several  of  the  cases  arc  highly  remarkable,  because, 
Lnlly,  the  fruit  tUua  produced  has  sometimes  been  in  part  a 
iect«rine  and  in  part  a  peach;  secondly,  liecanse  nectarines  thus 
loddenly  produced  ha ve  reproduced  thernseWesbyseed;  and  thirdly, 
becnusc  nectarines  are  produced  from  peach-trees  from  seed  as 
(Veil  &S  from  liu'ls.  The  seed  of  the  nectarine,  on  the  other  hand, 
Docasioually  produces  peaches;  and  we  have  seen  in  one  instance 
OmX  a  net^taiinc-tree  yielded  peaches  by  buU- variation.  As  the 
poAcli  is  certainly  the  oldest  or  primary  variety,  the  production 
of  pcHches  from  nectarioes,  eitlier  by  se^  or  buds,  may  perhaps 
t>c  considered  as  a  case  of  reversion.  Certain  trees  have  also 
I  li  described  as  jniitfierently  bearing  peaches  or  nectarines,  and 
-    may  be  considered  aa  bud-variation  carried  to  on  extreme 

1.  he  ffronte  mii/niitine  peach  at  Montreuil  produced  "  from  a 
4)ii>rtinK  branch"  the  ,^>Me  miijnomit  (iiif/'w,  " a  most  excellent 
'vkrioty,"  vrbich  ripens  iU  fruit  a  fortnight  later  than  the  parent 
\n»,  and  is  djually  good."  This  same  peach  has  likewise  produced 
\^  bad-vortAtion  the  rarly  i/rave  migtianne.  Hunt's  large  tawny 
Bectarioc  "cripnated  from  Hunt's  small  taivny  nectarine,  but  not 
through  seminal  reproduction."' 

/'/mhj^.— Mr.  Knight  states  that  a  tree  of  the  yellow  mapHim 
hmum  plum,  forty  years  old.  which  had  always  borne  ordinary 
tmit,  produced  a  branch  which  yieldcnl  red  magnum  bonums.* 
Mr.  Rivers,  of  Sawbridgoworth,  infonas  me  (Jan.  ia63)  that  a 
aogle  tree  out  of  400  or  500  trow,  of  the  Early  Prolific  plum,  which 
is  *  purple  kind,  descended  from  an  old  French  variety  bearing 
purple  fruit,  produced  when  about  tun  years  old  bright  yoUow 
[hiius;  tlK^M.'  differed  in  no  respect  except  colour  from  those  on 
'  otiier  tn'«s,  but  were  unlike  any  other  known  kind  of  yellow 

''hrrfi/  (Pniniii  cerafw). — Tilt.  Knight  has  recorded  (ibid.)  the 
i-t  of  n  branch  of  a  May-Duke  cherry,  which,  though  certainly 
.  ■  viT  grafted,  always  produced  fruit,  ripening  lator,  and  rooru 
I'j'iug  lliiiQ  the  fruit  on  the  other  branches.  Another  account 
,-  \,^„  triven  of  two  Mny-Duko  cherry-trees  in  Scotland,  with 

''■-   l»'>iring  oblong  and  very  fine  fruit,  which  invariably 

Ml  Knight's  case.a  fortnight  later  than  the  other  cherriea.' 
.-ivee  (p.  37)  numerous  analogous  cases,  and  one  of  the 
I '  tring  three  kinds  of  fruit. 
{\'i/ig  wnj/eru).— The  black  or  purple  Fronttgnan  in 


-CmleDer'i  ChruD.,'  1854,  p.  821. 

IJoaify''  'ankla  to  Urvh.nl,'  u 
:  .iw)  ia  ■  OunlMisr'iChri.n.'  18,j2.  r, 
1.      K"r  til"  ihrly  migaiinne  feicli, 

•  ■Jirdiucr'i    ChrgD,,*      1S^4,     p, 


Sm    dIsd     ■  GardFDiit'i    Chran.,' 

3,  p.  a7. 
•0,iH.  Chroii.,'la52,  p.  821. 
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->p  y«irs   i'and  no  donlt 

FrontiOTaii  gi*!** 

■    iow-r  berrie*  "  wew  •! 

wi    Frii-uaaas:    tivj*    zinl    the    stalk    were  whiH 

■arvf^im  of  ^»  Mkrk  and  one  streaked   lierr; ; "  md 

■  t^tar-^m  fSUim  Uark  md  twelve  «liite  brmc«ua  Ibt 

r  lad  fjf  fi>re,  Mark  and  amhtT-i.'olaiiRl 

■    "  "    '    .'    Count  Odan  dnotM 

B  Kt^k  small  rouni  ul 

_  B  of  tie  terry  is  gataiOj 

r'stribn^  case  giren  on  th 

rof  H.  Chiri»»:»  "a  hlat-k  HAmbim  pf> 

—  ^ ~1  piTDdond  three  enckew;    '" 

t  time  pmdnrod  mnoh  m* 
hecTK^  wtadi  alvajv  npeaed  st  lout  d  foriniglit  parljcr  Ibn 
tt»  udi  LI  il  Of  Ifee  n^Htniv  **^  Enckcre,  one  prodoMd  rra; 
jw  toe  pfHi.  vlriM  Oe  oli»'.  althtragti  it  set  an  nlnuduff 
aFfinnt,BHtaivdoBl7»  f^,  and  tfaewof  mferiar  qtiatjt]i.* 

Ciiiajjrj  (Cda  arvavlaniX — A  remarkable  anv  hu  b<M 
<WMhJ  k;  Dc  UBfie^'*  <d  a  bosli  vlikfa  borv  at  the  hum  liu 
.  ■*  k^  tk^  fcar  kiads  of  htniee,  namely,  lisiiy  and  rtd,—tna(A, 
wmaSi  lad  red,— encm,— flnd  feilow  tinged  with  ImfT;  tho  tn 
iUtrt  taai»  bad  a  £ScraS  famoir  from  the  red  lieniBB,  ami  titer 
I  red.     Thn?  twip^  on  this  I>uhIi  gKw  d 

i  *         ■•  "       .       ■ 

iFbamfi 

■r.  Laxtm  abo  informs  mu  tliat  he  luu  mis 
J  both  red  and  yellow  frail 

Otnwtt  (Mm  mlrwn). — A  tnidi  pnrchafw?d  a 
«Udi  is  »  vmntto'  tint  hears  bloRh-ralonred  frait  mlettaijait 
t»ti»t!<«  pod  and  wiule,  fwodooed  during  foiirtorn  jeats  on  w|anta 


e  blanch,  berries  of  tho  n^.  wbite. 
and  «tempacD»  kuda."  Hie  snspidon  natarallj  arif<«  ilmi  A'' 
wieCy  nay  batv  arigjiHted  from  a  croas  between  a  red  ami  thMt 
wiMjr,  and  that  the  above  tmwfomtation  may  hr<  n<  •.fumtnl  tut 
by  pevpnioB  to  haOt  pamrt-lwiiis;  bat  from  the  fortgniug  enniplei 
rase  of  lb«  pKeeheny  this  riev  is  doubtful.  In  France,  *  bttnrh 
of  a  red-«iinant  bosh,  ahont  ten  yeara  old,  prodtii.W 
somiuit  fiw  white  henries,  and  lower  down,  amoDgst  thv  : 


" —  «adcuff» 

'  a.irl>Btr'<(%rc<n..'ia-V2,p.ei9;  '•  •G»ritaa'tChtoaiclm,'ltii,fl- 

tSM,  p.  fits  :  10«4.  fi.  »Ffi.     Other  £97,  61i. 

(•«  lire  fim  b;  Bnan   '  Rtjunoc-  "  ■  Ovdenn**  <'hKin.,'    1**'!  r 

mooB,'   ia   '  Knf     So^    Bot.   Unn.,'  873;  1B5S,  p.  64«.      '       '        '    - 

18*3.  p.  314.  tie.'  p.  a7»,  3ir,  I'.  ' 

■  ■  ADi|iEtaEniphie,'&c,  l»i9,  )h  •  1.  th«t  the  biuh  itill 

'  'GMduwr'a  ChroniclK,'  1866,  p.  ihe   tbr«   '      " 

ST>>.  tbty  hart 
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one  herry  lialf  red  and  half  white."    AleiaDder  Brann"  aleo  has 

often  seen  branches  on  white  cuirant-treeB  bearing  red  berries. 

/'ear  {I'ljiia  conimuii ii).^Dureau  de  la  Malle  stfites  tliat  the 
flowers  on  some  trees  of  an  ancient  variety,  the  doyenni  gaUvx,  were 
destrojed  by  frost:  other  flowent  app«tred  in  Joly,  which  prodnced 
six  puars;  these  exactlj  resembled  in  their  akin  and  taste  the 
fruit  of  a  distinct  variety,  the  gros  doyenni  Woiic,  but  in  shape 
were  like  the  hon-chreiien :  it  was  not  ascertained  whether  this 
new  Tariety  could  be  proj-iagated  by  budding  or  grafting.  The 
hame  author  grafied  a  boii-cMtii.-ii  on  a  quince,  and  it  prodnced, 
tiesidea  its  proper  fruit,  an  apparently  new  variety,  of  a  peculiar 
form  witli  thick  and  rongh  skin." 

Jjtple  (Fgint  maius). — In  Canada,  a  tree  of  the  variety  called 
Pound  Swoet.  produced,"  between  two  of  its  proper  fruit,  on  apiile 
which  was  well  rnsseted,  sinall  in  size,  different  in  shape,  and 
with  a  short  peduncle.  As  no  russet  apple  grew  anywhere  near, 
thuj  caae  apparently  cannot  be  accounted  for  by  the  direct  action 
"f  foreign  polleu.  M.  CarrJere  (p.  38)  mentions  an  analogoiis 
m.<tauce.  I  shall  hereafter  give  cases  of  apple-tfees  which  regu- 
larly produce  fruit  of  two  kinds,  or  haif-and-half  fruit;  these  trees 
lire  generally  supposed,  and  probably  with  truth,  to  be  of  crossed 
I  jientitge,  and  tluit  the  fruit  reverts  to  both  parent-fonuH. 

Jiatuitia  ^Muaa  sapienlium). — Sir  R.  Schomburgk  states  that  lie 
-tw  in  St.  Domingo  a  raceme  on  the  Fig  Banana  which  bore 
t.i wards  t)ie  liase  125  fruits  of  the  proper  kind;  and  these  were 
Rdoceeded,  as  is  usual,  higher  up  tfae  raceme,  by  barren  flowers, 
md  these  by  420  fruits,  having  a  widely  different  appearance,  ami 
ripening  earUer  than  the  proper  fruit.  The  abnormal  fruit  closely 
re-sembted.  eicept  in  being  smailer,  that  of  the  Mum  c/iir-eniiK  or 
tai-ri'dithii,  which  has  genemlly  been  ranked  as  a  distinct  species." 

Flowers.— Many  cases  have  been  recorded  of  a  whole  plant,  or 
einfjle  br.inch,  or  bud,  suddenly  producing  flowers  difi'orent  from 
ttn!  proper  type  in  colour,  form,  size,  doubleness,  or  other  character. 
Balf  the  flower,  or  a  smaller  segment,  sometimes  chaiigos  colour. 

tioine//i'o.— The  myrtle-leaved  species  (U  myrUfolia),  and  two  or 
three  varieties  of  the  common  species,  have  b^m  known  to  produce 
hexagonal  and  imperfectly  quotunngular  flowers ;  and  the  branches 
producing  such  flowers  have  lieen  proiiagaled  by  grafting."  The 
Pompon  variety  often  liears  "  fonr  distinguishable  kinds  of  flowers, 
■■  — the  pure  white  and  the  red-eyed,  wluch  appear  promiscuously ; 
"  the  brindled  pink  and  the  rose-eolonred,  which  may  be  kept 

"  ■BevUB    Hortieolc,'    qnoteil    in      ibid.,  torn.  luir.,  IS.'iS,  p.  T48. 
■G»rd.Chroniflle,' 19M.P,  ar.  "  This  cbm  is  %nta  inlhc-G»rd. 
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Atalea   in^Iira  IR  well   ksOWI 

buds.  I  have  mjreelf  neen  bovc 
vnrir^ta  luts  been  exhibited  b 
gledttaaetii  "as  true  as  could  p< 
the  origin  of  th&t  fine  Tariety." 
ffiita  a  perfect  flower  of  A,  ind, . 
glediUiutiii  and  latenlia  no  do 
biuachefi  of  A,  ind,  variei/ata." 

llib'trat  (Paritiiim  Iriciitpa).- 
years  old.  prodnced,  *t  tjoharai 
li«T(«  and  flowers  widely  diffisi 
abnormal  leaf  is  much  Idas  c 
pet»U  are  considerably  larger, 
the  fresh  Btatu  a  conspicuous,  \i 
secretion,  on  the  bock  of  eitch  of ' 
who  aubpuquently  had  charge  of 
tree  of  Panliam  Irii^ipit  (probf 
tliera,  bad  n  branch  buried  in  tl' 
and  this  branch  chanped  ita  eha 
busli,  and  producing  flowers  ant 
of  another  BpecjoB,  tjk.,  P.  tilu, 
from  thiK  bush  near  the  grou 
Both  forms  were  extensivoly  pr 
cnttingB  and  kept  perfectly  Ijue. 

Allhera  rotra. — A  double  yollo 
year  into  a  pure  white  tdngle  Idi; 
the  original  double  yellow  flow* 
bruiches  of  the  ein^ile  white  kinc 

PelitrironiufR. — Th''**  highly 
liable  to  bud-T;    '    *         '     ■■• 
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,  which  remained  conRtant  foF  years,  and  bore  flowers  of  n 
apcr  nil  tliFui  aHual.  Generally  Bpeaking,  such  branches  iiresent 
lit-  or  IK)  liiffereoce  in  their  Howhis:  thus  a  writer*'  pinched  off 
B  leadinf;  shoot  of  a  seedling  /'.  zimnle,  and  it  threw  out  three 
uichcs,  which  diifercd  in  tbe  size  and  colour  of  their  leaven  and 
Htui;  but  on  all  three  branches  "the  flowerH  wero  identical," 
a  beinfi  liirgest  in  the  preen-stemmed  variety,  and  smtilleRt 
t  with  Tari^»ted  foliage :  tbes*  three  varieties  were  mib- 
-Ticntly  propoffated  and  distributed.  Many  branches,  and  some 
|p  plants,  of  a  variety  called  compacium,  which  bears  orange- 
.1  ii^t  flowers,  have  been  seen  to  produce  pink  flowerp.*"  Bill's 
tor,  which  is  a  pale  red  variety,  produt»d  a  branch  with  lilac 
i-iers,  and  aorae  trusses  with  both  red  and  lilac  flowerSj  This 
ipttfonlly  is  a  case  of  reversion,  for  Hill's  Hector  vas  a  seedling 
Din  a  lilac  variety."  Here  is  a  better  case  of  reversion :  a  variety 
[odnced  from  a  complicated  cross,  after  having  been  propagated 
r  fire  generalions  by  seed,  yielded  by  bnd-variation  throe  very 
E>tiiict  varietjes  which  were  undistingnisliable  from  plants, 
known  to  have  been  at  some  time  ancestors  of  the  plant  in 
Bwtion,'' "  nf  all  Pelargoniums,  liollisson's  Unique  eooms  to  be 
le  most  sportive ;  it«  origiu  is  not  positiyely  known,  but  is  believed 
'  Iv  from  n  cross.  Mr.  Salter,  of  Hammersmith,  states "  that  he 
lijmsolf  known  this  purple  variety  to  produce  the  lilac,  the 
-crimson  or  awepkuum,  and  the  red  or  cocci'neum  varieties;  the 
■■■:■.{  has  also  produced  the  rote  d'aiaour;  so  that  altogether  four 
luit'ties  have  originated  by  bud  variation  from  Rollisson's  Unique. 
U.  Salter  remarks  that  these  four  variijties  "  may  now  be  oon- 
ndered  as  fixed,  although  they  occasionally  produce  flowers  of 
the  oriiftnal  colour.  This  year  coctineuin  has  pushed  flowers  of 
three  different  colours,  rod,  rose,  and  lilac,  upon  the  same  tniss, 
utd  upon  other  trusses  are  flowers  half  red  and  half  lilac." 
lendes  these  four  varieties,  two  other  scarlet  Uniques  are  known  to 
xxt,  both  of  which  occasionally  produce  lilac  flowers  idcntictd 
ritli  BollisHim's  Unique;  "  hut  one  at  least  of  these  did  not  arise 
■  fiiiiKh  bud- variation,  but  is  bebeved  to  be  a  seedling  from  Eollis- 
I  •■  Unj(|ue."**  There  are,  also,  in  the  trade"  two  other  slightly 
:■  runt  varieties,  of  unknown  origin,  of  ItoUisson'a  Unique:  so 
'  ii  (iltiigether  we  have  a  curiously  complex  case  of  variation  both 
•J  buds  and  seeds.**    Here  is  e.  still  more  complex  case :  M.  Rafarin 

"  '  Joanwl  of  Horticultore.'  IS-il,  "  W.  Paui,  in 'GarJeinr'.ChroD.,' 

I.33S.  I8fl1.  p.  HB8. 

•>  W.    P.    Aviw,     in    ■  GBriicniT'*  "  Ibiil.,  p.  945. 

Iron..'  1842.  p,  791.  "  For  othor  cotH  of  bad-T>iiati»D 

"  W.  P.  AjTM,  ibi.i.  in  this  mmt  Tnri.ty.  ih  ■  danlanor'* 

"Dr.     MMWsil     iivUn,   'Pop.  Chron.,' 1861,  pp.  S7B.flM,BaS.    For 

ci(wvKe<rlen.' Jaly.  18T3,p.  2^0.  other  di«tinct    cusof  bud-Tarialiun 

••  'Gudeuer'i    diroc.,'    If 
18. 

•Ibkl.    18Bl,p.01,^. 
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Gtatea  that  a  palo  roee-c«loiired  varioty  produced  »  bnneh  faoring 
dwp  rod  flowera.  "  Cuttiiipa  were  taken  from  this  '  Apart,'  tram 
"  which  30  plants  were  nueed,  which  flowered  in  1867,  when  it  m 
"  fouud  that  scarcely  two  were  alike."  Some  resemblod  the  pw«Dt- 
fbrra,  some  reeembled  the  sport,  eome  bore  both  kinds  of  &>WBn; 
and  evi!n  some  uf  the  petals  on  the  same  flower  were  roeeHmloainl 
aod  others  red."  An  ED^Iieh  wild  ])laut,  the  Geranium  prnJam, 
when  cultivated  in  a  garden,  has  been  seen  to  prodnec  on  the  Btw 
plant  both  blue  and  white,  and  striped  blue  nnd  white  Sowexv." 

Chrymntliemum. — Thin  plant  frequently  aports,  both  by  its  Istsd 
branciee  and  oc-Aafiionally  by  suckera.  A  eecdling  ntaed  bf 
Mr.  Salter  has  produced  by  buil-variation  six  distinct  sorts,  fi'*e 
different  in  colour  nnd  one  in  foliage,  all  of  which  ore  now  fisrA." 
A  variety  called  cedo  i^ulli  hours  small  yeliuw  fluwers,  bnt  hatoto- 
ally  proauc»4  branches  with  white  flowers ;  and  a  sptMimen  wn 
exhibited,  which  Prof.  T.Dyer  KHW.tiefore  the  Horticnltuml  BodMt 
The  varieties  which  were  tiret  introduced  from  China  wcR  » 
eXDesniyely  yariable,  "  that  it  wo-s  uxtromely  diflicult  to  tell  whifh 
waa  the  origiDal  colonr  of  the  variety,  and  which  was  the  sin*!.* 
The  same  plant  woald  produce  one  year  only  baff-c-oloami.  ud 
next  year  only  ro.'te-cnloaied  flowure ;  and  then  wonld  chan^  vsiu. 
or  produ(«  at  the  same  time  flowers  of  both  colours.  T1i«m  tut- 
tuating  varieties  are  now  all  lost,  and,  when  a  branch  Bpurt*  into  I 
new  variety,  it  can  generally  be  propagated  and  kept  tme;  hot,  U 
Mr.  Salter  remarks,  "  every  sport  should  be  thoroughly  txsted  ii 
"  diflerent  soils  l>efore  it  can  be  really  considerod  as  fixed,  aa  muf 
"  have  been  known  to  run  back  when  planted  in  rich  oompost;  W 
"  when  BufScient  care  and  time  are  expended  in  proving,  there  >tD 
"  exist  little  danger  of  aubsequeiit  iLsappointment."  Ur.  Stitff 
informs  me  that  with  oil  the  varietieB  the  comuioneet  kind  of  bod- 
variation  is  the  production  of  yellow  flowers,  and,  ax  ibis  is  tie 
primordial  I'oloor,  these  cases  may  be  attribnt«d  to  rennKm 
Mr.  Salter  has  given  me  a  liet  of  seven  ditTereDtiy  coloured  chrjaie 
thcmiims,  wliich  have  all  produced  branches  with  yellow  flowM; 
but  three  of  them  liave  also  sported  into  other  colonrs.  Witb  tuS 
change  of  colour  in  the  flower,  the  foliage  geoerally  obftugeii  to  " 
corresponding  manner  in  lightness  or  darkness. 

Another  Compositons  plant,  namely,  CralauTia  pyantu,  when  fxSa^ 
vated  in  a  garden,  not  unfrequentlj  produces  on  the  same  root  flovffi 
of  four  different  colours,  viz.,  blue,  white,  dark-purple,  and  pei* 
coloured."    The  flowers  of  Authemis  also  vary  on  the  same  [Jiift' 

flojw.— Many  varieties  of  the  Rose  ore  known  or  are  beliewl'' 


"  I)r.  Msiwdl  M-uWrf.  -Pup. 
ScieOM  livvinw,'  JuIt,  1872,  p.  ^.^4. 

"  R(V.  W.  T.  Bre..  in  London's 
'  Curd,  tint..'  vol.  viii.,  I83'J,  p.  93. 

••  'Th*  Chryuinlhenmm:  it.  Hi., 
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^  dhj  bad-Tariation."  Tbe  common  double  moss-rose 
lorted  into  England  from  Italy  about  the  year  1735.*  Ita 
I  nnknown,  but  from  analoRj  it  probably  aroee  from  the 
)•  rose  (/f.  c«n(i/Vi''i)  b;  bud- variation  )  for  the  branches  of 

ron  mosB-roee  have  Bereral  timee  been  known  to  prodnro 
rosea,  wholly  or  partially  destitute  of  moss:  I  hnre  peen 
"'  instance,  and  ReTcral  others  have  been  rewrded.'" 
B  also  informs  me  that  be  raised  two  or  throe  roties  ot 
«  class  from  seed  of  the  old  single  moss-rme ; "  and  this 
a  produced  in  1807  by  bud-variation  from  the  com- 
s-rose.  The  white  moEH-roee  whs  also  produced  in  1788 
1  from  the  common  red  moss-rose:  it  was  at  flrvt  jiale 
loured,  but  became  white  by  continued  budding,  On 
n  the  shoots  which  had  produced  this  white  nioas-roHe, 
k  shoots  were  thrown  up,  and  Intds  from  those  yielded  the 
I  striped  moss-rose.  The  common  mosa-rosa  has  yielded 
(fariation,  t)esideB  the  old  fiittgle  red  muas-rose,  tLe  old 
lemi-donble  mosa-rose,  and  the  snge-leaf  mocG-rose,  which 
ielicale  sbell-like  form,  and  is  of  a  beautiful  blush  colour; 
m  (1852)  nearly  extinct,""  A  white  moss-roee  lias  been 
tmr  a  flower  half  white  and  half  pink.*'  Although  several 
m  have  thus  certainly  arisen  by  bud- variation,  the  greater 
I  probably  owe  their  origin  to  seed  of  moss-roses.  For 
■n  informs  me  that  his  seedlings  from  the  old  single  moss- 
iHt  always  produced  moes-roses;  and  theoldsinslemosB-rone 
nre  have  seen,  tbe  product  by  bud<varialion  of  the  double 
m  originally  imported  from  Italy.  That  the  original  mosa- 
H  the  product  of  bud-variation  in  probable,  from  the  faotfl 
Bren  and  from  the  de  Mcaux  moss-rose  (also  a  variety  of 
pUiVi)  **  having  appeared  as  a  sporting  branch  on  the 
I  rose  de  Mesux.  Prof.  Caspary  has  carefully  described" 
I  of  a  aix-yenr-old  while  mces-roso,  which  sent  uji  sovomJ 

tone  of  which  wna  thorny,  and  produced  red  ftowera, 
of  moss,  exactly  like  those  of  the  Provence  rose  (U.  renli- 
'^lotber  shoot  bore  lioth  kinds  of  flowers,  and  in  addition 
lally  striped  flowers.  As  this  white  moss-rose  had  been 
1  the  Provence  rose,  Prof.  Cnspary  attributes  the  above 

of  Mr.  Shdiler,  who,  together  with 
Ml  6)tlier,  wa>  coDiemiil  in  thair 
Diiginal  propapliim,  Sa  ' Qnpi, 
ChruD..'  ISbJ.  y.  T&9. 

"  '  GuM.  ChruB,,'  1845,  p.  50*. 

'*  'Tmnuct.  Hurt.  Soe.,*  vol.  li,  p. 
342, 

"  ■  8  hriftan  il«r  Pbi-i.  Oskon, 
Oawll.  >u  lioDigiberg,'  Fib.  3,  IgSa, 
*.  4.  Se !  dto  Dr.  Cupwy'i  p«|'i--r 
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of  Amderilim.'  I9^i. 
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changea  to  the  inflncnee  of  tlie  stock;  but  from  the  ftcts  thtadj 
given,  and  from  others  to  be  ghea,  bud-variation,  with  reTenian, 
ifi  probably  a  sufficient  explanation. 

Many  other  instances  could  be  added  of  roses  Tarying  by  tn^ 
The  white  Provence  rose  apparently  originated  in  this  way.**  H. 
Carriere  Btates  (p.  36)  that  he  hiicseir  knows  of  five  varietieB  tbnt 
produced  by  the  Baronno  Prevost.  The  double  and  higlily-Hilennd 
Belladonna  rose  has  product  by  suckers  both  ^imi-duDblit  and 
almost  single  whit«  Toses ; "  whilst  suckers  from  one  of  these  sani- 
double  white  roses  reverted  to  ptTfectly  charocterisod  BelladnDDM. 
In  St.  Domingo,  varieties  of  the  China  roe©  propagnted  by  eiitlnp 
often  revert  after  n  year  or  two  into  the  old  China  rosa"  Maj 
cases  have  been  recorded  of  roses  suddenly  becoming  «tripwl  oi 
changing  their  character  by  segments :  some  plants  of  the  t>HDl««t 
de  Chabrillant,  which  is  propei'ly  roRe-colonred,  ivere  esbihit«d  ii 
IH62,*'  with  crimson  flaketi  on  a  rose  ground.  I  havo  wen  fk 
Ueauty  of  Billiard  with  a  quarter  and  with  half  thu  flower  alOMft 
white.  The  Austrian  bramble  (It.  Intra)  not  rarely  *"  ptodnCM 
branches  with  pure  yeUow  flowers;  and  Prof.  Henelow  nas  tea 
cxrietly  half  the  flower  of  a  pure  ydlow,  and  I  have  seen  nun* 
yellow  streaks  on  a  single  petal,  of  which  the  rest  was  of  the  nsiiJ 
copper  colour. 

The  following  cases  are  highly  remarkable.  Mr.  Rivers,  u  I  is 
informed  by  him,  possessed  a  new  French  rose  with  delicate  anootk 
slioots,]ialDglaucouB-greenleaves,und  semi-double  pAleflesfa-colonnd 
flowers  striped  with  dark  red;  and  on  branches  thus  chotacteriKd 
there  suddenly  appeared  in  more  than  one  instance,  the  liunoa»  dU 
rose  called  the  Baroune  Prevost,  with  its  stout  thorny  shoots,  u)i 
immense,  uniformly  and  richly  coloured  double  flowers;  so  thft  ta 
tills  case  the  shoots,  leaves,  and  flowers,  all  at  once  changed  tMi 
character  by  bnd-variotion.  According  to  M.  Veriot."  a  viriri; 
called  Hota  canvahifoha,  which  has  peculiarly  shaped  leafletB,un 
differs  from  every  member  of  the  family  iu  the  leaves  bdng  oppMtc 
instead  of  alternate,  suddenly  appeared  on  a  plant  of  //.  alba  in  (bt 
gardens  of  Uie  Luxembourg.  Lastly,"  a  running  shoot "  wms  ohMnel 
by  Mr.  H.  (>irtia"  on  the  old  Aimee  Vibert  Noisett.?,  and  he  bndMit 
on  Celine;  thus  a  climbing  kiia6o  Vibert  was  first  [Hmluccd  ud 
afterwards  propagated. 

Dianthui.~—lt  is  quite  common  with  the  Sweet  Willioni  {/'- 
hi.rhalui)  to  see  differently  coloured  flowers  on  the  samerooi;  uul 
haTe  ot«erved  on  the  some  trues  four  differently  coloured  iri 
shaded  flowers.    Carnations  and  pinks  (C  caiy^hyUva,  &e.)  ot» 


'  G«rd.  Chron.,'  18.12.  p.  75! 
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sionallj  Tar  J  liy  kyere;  and  Home  kinds  are  so  little  certein  in 
■.liamcter  that  they  are  called  by  florieulturiata  "catch-flowera."" 
Mr.  DickBon  has  ably  discnssed  the  "running"  of  particoloured  or 
striped  camationB,  and  eaye  it  cannot  be  accounted  for  by  the 
compost  in  wliich  they  are  grown:  "layers  from  the  same  clean 
"  flower  would  come  part  of  them  clean  and  part  foul,  even  when 
"  eubjected  to  precisely  Ihe  same  treatment;  and  frequently  one 
"  flower  alone  appears  influenced  by  the  taint,  the  remainder  coming 
"  perfectly  clean. ■'^'  This  running  of  the  parti-coloiired  flowers 
apparently  is  a  case  of  rerersion  by  buds  to  the  original  uniform 
tint  of  the  species. 

I  will  briefly  mention  some  other  cases  of  bud-variation  to  show 
how  many  plants  beloagiug  to  many  orders  have  varied  in  their 
flowers ;  and  many  others  might  be  added.  I  have  seen  on  a  Bnap- 
dragon  {Antirrhinum  rnajtm)  white,  pink,  and  striped  flowers  on 
tlie  same  plant,  and  btanchea  with  sliiped  flowers  on  a  red-coloured 
variety.  On  a  double  stock  (Mathiola  inaina}  I  have  Been  a  branch 
bearing  single  flowers;  and  on  a  dingy-purple  double  variety  of 
the  wall-flower  {Clieiraniliua  chfiri),  a  branch  which  had  reverted  to 
the  ordinary  capper  colour.  C)n  other  branches  of  the  same  plant, 
Bomc  flowers  were  exactly  divided  across  the  middle,  one  half  being 
piirple  and  the  other  coppery;  but  some  of  the  smaller  petftla 
towards  the  centre  of  these  Bame  flowers  wore  purple  longitudinally 
Ftreakcd  with  coppery  colour,  or  coppery  streaked  with  purple. 
A  Cyclamen"  has  been  observed  to  bear  white  and  pink  flowers  of 
two  forms,  the  one  resembling  the  Persicam  Btrain,  and  the  other 
I.li(5  Coura  strain.  Oenothera  biennis  has  been  seen"  bearing  flowers 
•rf  three  different  colours.  The  hybrid  Gladiolui  cdvilii  occasionally 
lieairs  uniformly  coloured  flowers,  and  one  caee  is  recorded  "  of  all 
the  flovrers  on  a  plant  thus  changing  colour.  A  Fuchsia  has  been 
seen"  bearing  two  kinds  of  flowers.  MirabiHs  jaJapa  is  eminently 
sportive,  sometimes  hearing  on  the  same  root  pure  rod,  yellow,  and 
vhite  flowei'S,  and  others  striped  with  various  comliisationB  of 
these  three  colours.'*  The  plants  of  the  Mirabilis,  which  bear 
Eoch  extraordinarily  variable  flowers  in  most,  probably  in  all,  cases, 
owe  their  origin,  as  shown  by  Prof.  Lecoq,  to  crosses  between 
diflferenlly  coloured  varieties. 

Lfoitu  and  Shnoti. — Changes,  through  bud-variation, in  fnUe  and 
flowers  have  hitherto  been  treated  of;  incidentally  some  remarkable 
aodificatious  in  the  leaves  and  shouts  of  the  rose  and  Paritium,  and 


"  ■  G«rf.  Chron.,'  1843,  p.  135. 
■*  Iliid.,  184-.i,  p.  SS. 
■>  ■  GhH.  ChroE.,'  1887,  y.  235. 
■•  Girtner,  ■  B».ta^liCTleugUDg,■ 


'*  'Oird,  Chron,,' 1850,  p.  536. 

••  Diaua.  '  Kit  Soc  Bol.  M<m.' 
1853,  J..  313  ;  Hopkirk'a  '  Flors  Ane- 
n»U.'  p.  164;  Leooq,  'Q^icrttiih, 
Bot.  da  rEarope,'  tom.  iji.,  1854,  p. 
405)  anl'De  la  Ffctuutitlon,'  IS68, 
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in  a  lesser  degree  in  the  foliage  of  the  Pelargoniam  tuid  Ciiijmi' 
thcmum,  have  been  noticed.  I  will  now  add  a  few  more  cawi  <i 
vnrialion  in  loaf-buds.  Verlot*"  etttlea  tlmt  un  Aralia  tnjiiia>t, 
wliicli  properly  has  leave§  with  three  leaflets,  braocheB  (m4ueall5 
appear  beuiog  simple  leaves  of  various  formB ;  these  can  be  pt"!*- 
gated  by  buds  or  by  grafting,  and  have  given  rise,  as  he  state  ' 
several  nominal  Bpuciesi. 

With  respect  to  trees,  the  history  of  hnt  few  of  the  nmnr  Tsrirt)* 
with  cnrious  or  ornamental  foliage  is  known;  but  several  prolabl}' 
have  originated  by  bud-variation.  Here  in  one  case : — ;kn  old  ub- 
Iree  (/'Vannwi  excelsior)  in  the  grounds  of  NectoQ,  a»  Mr.  Muoi 
states,  "  for  many  years  lias  had  one  liongh  of  a  totally  diflcRtii 
character  to  the  rest  of  the  tree,  or  of  any  other  ssb-tieu  which  J 
have  seen;  being  short-jointed  and  densely  eovered  Willi  folitga.' 
It  was  aacertsined  that  this  variety  could  lie  propagated  tg 
grafts."  The  varieties  of  some  trees  with  cut  liMvoa,  ss  theoab 
leaved  iabumnm,  the  parsley-lea vod  vine,  and  eepectaJly  the  fern- 
leaved  lieech,  are  apt  to  revert  by  buds  lo  the  coounou  fimA* 
The  fern-like  leaves  of  the  beech  sometimes  revert  only  |mrtiall}. 
and  the  branches  dis]>lay  here  and  there  sprouts  bearing  tammo 
leaves,  fera-like,  and  variously  shaped  leaves.  Such  cas*  dito 
but  little  from  the  so-called  heterophyllus  varieties,  in  whidi  tl» 
tree  habitually  bears  leaves  of  various  forms;  but  it  is  prot«hIe 
that  most  heterophyllous  trees  have  iriginated  as  seedlings.  That 
is  a  sub-variety  of  the  weeping  willow  with  leaves  roltod  up  inta 
a  spiral  coil;  and  Mr.  Masters  slates  that  a  tree  of  this  kind  kf^ 
true  in  his  garden  for  twenty-five  years,  and  then  throw  out  a  sio^ 
upright  shoot  bearing  flat  leaves," 

I  have  often  noticed  single  twigs  and  branches  on  beeuli  ud 
other  trees  with  their  leaves  fully  expanded  before  Uioee  on  tbc 
other  branches  had  opened;  and  as  there  was  nothing  in  llwir 
exposure  or  character  to  account  for  this  differenoe,  I  presume  tl»l 
they  had  appeared  as  bud-variallons,  tike  the  early  and  lato  fruit- 
maturing  varieties  of  the  peach  and  nectarine. 

Crypt<^amic  plants  are  liable  lo  bud-variation,  for.fntwb  « 
the  same  fern  often  display  remarkable  deviations  of  straclDR. 
Spores,  which  are  of  the  nature"  of  buds,  taken  from  such  abDonnJ 
trands,  reproduce,  with  remnrkable  fidelity,  the  same  variety,  k 
passing  through  the  sexual  Btage." 

With  respect  to  oolour,  leaves  often  become  by  bnd-nnU 
zoned,  blotched,  or  spotted  with  white,  yellow,  and  red;  ami  Ufe 


"  'lies  V«il«M,'1865,p.  5. 

*' W,  Ua»u,  in  •QAii.  Chron.,' 
1S43,  y.  878. 

"iiIm.  Bmun.  '  Rnr  Soc,  But. 
M™,'  1853,  p,315[  -GBnl. Chron,' 
18«1,  p.  32U. 

"  Dr.  M.  T.  Mutors,  •  Royal  Initi- 


tntioD  Lwture.'  March  IK,  ItWi 

«  i^Itlr.W.K.BriilgBi»'>«n«    I 
pnpar   ia  'Annals  aoil    Mag-ofKit 
HiaL,' December,  IB6I;    lUo  Hr.  i    J 
StoU,'Ili.t.Sac.  E<liohorgVJ""'*    J 
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Dccafiionally  occurs  even  with  plnnts  in  a  state  of  uatnre.  Variega- 
tion, hoirever,  appears  still  more  freqnently  in  plants  produced 
from  aceii ;  even  tfie  cotyledons  or  Beed-leavea  beiuR  thus  afFccted." 
There  have  been  endlesB  diaputes  n-hether  TariVgation  sliould  he 
cowidercd  as  a  iliBease.  In  a  future  chapter  we  shall  see  that  it  is 
much  influenced,  both  in  the  case  of  spedlings  and  of  mature  planta, 
by  the  nature  of  the  soil.  Plants  which  have  become  variegated  as 
teedlinp,  [rencrolly  transmit  their  diameter  by  seed  to  a  large 
proportion  of  their  profTony ;  and  Mr.  Salter  boa  given  me  a  list  of 
eight  genera  in  which  thia  occurred."  Sir  F.  Pollock  has  given  me 
more  precipe  infonuation :  ho  sowed  seed  from  a  variegated  plant 
of  Ualhitn  nigra  which  was  found  growing  wild,  and  thirty  per 
Lf-nt.  of  the  Bwdlinps  were  variegated ;  seed  from  these  latter  being 
.-own,  sixty  per  cent,  came  up  variegated.  When  branches  become 
variegated  by  bnd- variation,  and  the  variety  is  attempted  to  lie 
propagalcd  hy  need,  the  seedlings  are  rarely  variegated :  Mr.  Salter 
loiiud  tliis  to  be  the  case  with  plants  belonging  to  eleven  genera, 
in  which  the  greater  number  of  the  seedlings  proved  to  be  green- 
leaved  ;  yet  a  few  were  slighUy  variegated,  or  were  quite  white,  but 
aoae  were  worth  keeping.  Variegated  plants,  wht^ther  originally 
prudnced  from  seeds  or  buds,  con  generally  be  propagated  by 
bndding.  grafting,  &c.;  bat  all  are  apt  to  revert  by  bud-variatiou 
to  tlieir  ominary  foliage.  This  tendency,  however,  differs  much  in 
the  varieties  of  even  the  same  species ;  for  instance,  the  golden- 
Btriped  variety  of  Huonymvi  j'aptmirvs  "  is  very  liable  to  run  back 
to  the  green-leaved,  while  the  silver-striped  variety  hardly  ever 
changes.'""  I  have  seen  a  variety  of  the  holly,  with  its  leave* 
haiVing  a  cenfral  yellow  patch,  which  had  everywhere  partially 
reverted  to  the  ordinary  foliage,  so  that  on  the  same  small  branch 
iJiere  were  many  twigs  of  both  kinds.  In  the  pelo^onium,  and  in 
some  other  plants,  variegation  is  generally  accompaoied  by  some 
degree  of  dwarfing,  as  is  well  exemplified  in  the  "  L'andy  "  pelargo- 
aiam.  Wlien  such  dwarf  varieties  sport  back  hy  buds  or  snckers 
to  the  ordinary  foliage,  the  dwarfed  stature  still  remains.""  It  is 
remarkable  that  plants  propagated  from  branches  which  have 
reverted  from  variegated  to  plain  leaves  *  do  not  always  (or  never, 
as  one  observer  asserts)  ywrfeclly  refemble  the  original  plam-leaved 
plant  from  which  the  variegated  branch  arose ;  it  seems  that  a 
plnnt,  in  passing  by  bud-variation  from  plain  leaves  to  variegated, 
and  baek  again  from  variegated  to  plain,  is  generally  in  some  degree 
affected  so  as  to  assume  a  slightly  different  aspect 

Bud-varialion  by  Suckers.  Tuberi,  and  ffii/fti— All  the  cases 
hitherto  given  of  hud-variation  in  fruits,  flowers,  leaves,  end  shootfi, 
have  been  cuutined  to  huds  on  the  stems  or  branches,  with  the 


"  'JournnlofEortitulturij,'  1861.  ■'  '  OBrd.  Chron. '  1B44,  p.  80. 

p.3;}ei  Ve.liit, 'Dos  Varii;w'i..'li.76.  "  Ibid.,  18iil,  p.  SS8. 

••  aij.,lioVerlol,'Uo»V«riito«,'i..  "  Ibid.,   18iii,  p.  433;   -Cotlag* 

J*.  Gmrdciwr,'  IWO,  p.  2. 
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oxce]ition  ot  a  few  cases  incidentally  noticed  of  TOrying  snckere  in 
the  rose,  pelnrgonium,  and  chrjaaQthcmum.  I  will  nov  pte'  *  (Mr 
instances  of  Tariation  in  subtcrmneHB  Inids,  tiiat  ia,  by  Eockiin, 
tubers,  and  bulbe;  not  that  there  is  anyesaential  diffprence  bet«wii 
buds  ab>ve  and  beneath  the  ground.  Mr.  Salter  infurniB  me  tlut 
two  variegated  varieties  of  Phlox  (mginated  as  eiiclters;  but  I 
shonld  not  have  thought  Iheee  worth  mentioning,  had  not  Mr.  Sa,\Vt 
found,  after  repeated  trials,  that  lie  could  not  propa^tv  them  bf 
"  tOot-joiotH,"  whereas,  tlie  variegated  Tustilago  /ar/nm  can  Ihuf  la 
saiely  propagated  ;™  but  this  latter  plant  may  iiMve  originated  H  * 
variegatca  seedling,  which  would  account  for  its  greater  fixedatw 
of  character,  the 'Bar\)ettj  {ISerheris  vulgarit)  offers  an  analc^ 
case;  there  in  a  well-known  variety  with  seedless  fruit,  which  a 
be  propagated  by  cuttings  or  lavers;  but  suckers  always  remrt  to 
the  conunon  form,  which  produces  fruit  containing  soeda."  My 
father  repeatedly  tried  thu  experiment,  and  always  witli  Utt 
same  result.  I  may  here  mention  that  maize  and  n-h<«t  aiijw 
times  produce  now  varieties  from  the  stock  or  root,  e(s  does  the 
BUgar-eane." 

Turning  now  to  tuliers:  in  the  common  Potato  (.So/anMniratinvHn; 
a  single  bud  or  eye  sometimes  varies  and  produces  a  new  wirty; 
or,  oocoKionally,  and  this  is  a  much  more  remarkable  circumsbuioei 
all  the  eyes  in  a  tubcj-  vary  in  the  same  manner  and  at  tlie  i 
time,  so  that  the  whole  tul<er  assumes  a  new  character.  ForiastuM, 
ft  single  eye  in  a  tuber  of  the  old /Wfj^/Wrfpi^ifo,  which  is  ap«  ," 
variety,  was  obfterved'' to  liecome  white;  this  eye  was  cut  not  ad 
planted  separately,  and  the  kind  has  EiDc«  been  largely  prop^Ui 
KeiHp'f  potato  is  properly  white,  but  a  plant  in  Lancashire  pnuaaJ 
two  tutiers  wliich  were  red,  and  two  which  were  white;  tlw  id 


"  M.  1.«moiiie  (quoted  id  '  Gird. 
ChroQ.,'  18ii7.  p.  74)  hu  litcly  ob- 
etTVfd  thit  the  STmphytum  vjth 
rari^gaUd  leavga  cuinat  be  propai- 
gnted  by  dii-i-luD  al  the  rooti.  He 
■      "        ■    ■  -.  of  500  pliiata  of  i 


Thiol 


with   I 


rlpthl   f 


hud  been  prop&|^1«( 
only  iuyea  or  fight  produced  tlripaj 
flowpn.  See  h1>u,  on  striped  Pe- 
IsTgoniDma,  -Gurd.  Ctarun.,'  ISdT, 
p.  luOi). 

culture,'  Tol.  V.  p.  153. 

"  For  Wheit,  WB  ■  luiproTemeBl  of 
iha  Cere«l«,'  fcy  P.  Shirroff,  197J,  p. 
47.  For  maiie  and  Rugar-inne, 
CurilTe,  "■     '"       """ 


Ribbon  ciiiie  hu  here  "  (ported  iiW  • 
pcrfrctlj  green  cane  aod  •  ptrftrtly"' 
cue  from  the  tame  bead.  fTtrlAedM 
mytclf,  and  aaw  at  leut  30U  ixUtse 
in  the  same  planUtiou,  and  ttu  6a 
hftA  AimnUtiflv  upeet  atl  unt  fff' 
of  tli«  diflnrBS  d 


colon 


Th.  » 


I    the 


lugar. 


,   Mr.   J. 


ing   permanm 
version    vl   ■   striped    taoe  inl»  * 

the  change  into   a  red  nat  gun** 
■ally  diibelieTed,  and  that  both  tr 
thould    occur    ia    the   «vn*   p 
incredible.        1      find,     howetw. 
Fleishman' J  '  Report  on  Supf  Wfr 
vatioD  in  Loniriaoa  (Ur  184S,  kr  •» 
Americnn  Patent  OIlio*,  tl 
itance  is  inentiDOod,  bat  IM  ■ 
never  «>»  it  himaelr.- 
"  -(Jard.  Chron,,'  1$S7,  fi4l 
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I  propagated  in  the  iieuitl  mtinner  by  eyes,  nnd  kept  trns 
nr  coloar,  and,  being  found  a  more  productive  variety, 
•mo  widely  koo^n  under  tlie  name  or  'luylor't  Foriy-jMJ^ 
lijorty/o/rf  potato,  aa  already  stated,  is  a  purple  variety; 
IPt  long  oaltiTatedontLe  sauie  ground  proaacod,  not, as  in 
'ftboTe  given,  a  tiingle  wtiite  eye,  bnt  a  whole  white  tuber, 
li  since  been  propagated  and  keepit  true.'"  Seycral  cases 
Rt  recorded  of  large  portions  of  whole  rows  of  potatoes 
panging  their  clumicter.'" 

I  propagated  by  tubers  under  thfl  hot  climate  of  St 
iyias  mnchj  Sir  R.  Suhombuigk  gives  the  cose  of  ttia 
b  variety,"  vhieh  the  second  year  produced  on  the  same 
linible  and  single  flowers;  here  white  petals  edged  with 
j;  there  of  a  uniform  deep  maroon.""  Mr.  Bree  also 
I  ft  plant  "which  bore  two  difTureut  kinds  of  aelf-coloiired 
L  as  well  ftE  a  third  kind  which  partook  of  both  colours 
Silly  intemiixcd."^"  Another  case  ie  described  of  a  dahlia 
[pie  flowers  which    bore  a  white  flower  Gtrcaked  with 

l^ing  how  lot 

B  caltiva(«d,  ati . _. 

L  these  plants  have  not  perhaps  Varied  so  much  by  offeolB, 

fliy  the  produfttjon  of  new  Ijulbe,— as  might  have  been 
With  the  Hyacinth,  however,  several  instances  havo 
ta  by  M.  Cimidre,  A  case  also  has  been  recorded  of  a  blue 
nica  for  three  sncccssiro  years  gave  ofisetfi  producing 
ben  with  a  rod  centre."  Another  hyacinth  bore"  on  the 
n  a  perfectly  pink  and  a  perfectly  blue  flower,  I  have 
Ui  prodncing  at  the  same  time  one  stalk  or  tniss  with  fine 
Ifcro,  another  with  fine  red  flowers,  and  a  third  with  blue 
|B  one  aide  and  red  on  the  ottwr ;  several  of  the  flowers 

Lion  git  udinaily  slripcd  red  and  blua 
I  Scott  informs  me  that  in  1862  Imalophyllum  minialim, 
btanJc  Gardens  of  Edinlmryh,  threw  up  a  sucker  which 
Rom  the  normal  form,  in  the  leaves  being  two-mnked 
if  fonr-ranked.  'Ihe  leavis  were  also  smaller,  with  the 
irfitce  raisi>d  instend  of  being  chnnnolkil. 
EpropogntJon  of  Tulips,  Bewllincs  are  raised,  called  lelfi  or 
phich,  "  consist  of  one  plain  colour  on  a  white  or  yellow. 
t  These,  being  cultivated  on  a  dry  nnd  rather  poor  soil, 
I  Ivokeo  or  variegated  and  produce  new  varieties.  The 
hftt  elapses  before  thuy  break  varies  from  one  to  twenty 
i — — 

■•  Lnii(loii'»'0«rd,U»g„'Tol.  Tiii., 

isai,  p.  94. 

"  -Gwl.  Chron..'  1850,  p.  5S»i 
■nil  1643,  p.  TZ9. 

"  'U»J*>iDtli*s'ft«.,  Aniurdun, 
1T6S,  p.  122. 

••  'Qud.  Chroo.,*  18*6,  p,  212. 


LChroD.,'  1S«I,  p.  B14. 
,ies7.  p.  Hia. 
,  ISar,  p.  <i79.  &t  all 
Ibl.  ot  Vag«table>.'  vul.  i 
Mbar  ud  UmiUt  icF.iunt 
Inl  of  1*1™.  Lian.  Sue. 
IkB},  ^  133. 
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li&lilo  to  fliiBh  or  lose  by  a 
colours,    ^me  kinds,  Eis  Im 
than  others  to  fluBhing;  am: 
no  more  be  acommted  for  t 
He  believes  that  English 
from  broken   flowere  inste 
certain  extent  dimiuiiibed  t 
to  flushing  or  sacondAr;  i 
M.  Carri^re  (p.  65),  behava 
many  tulipe. 

1                               Tigiidia  conMJiora*' Kaeai 
the  later  flowers  assamed  th 
with  cnnJBon.  An  apparently 

sidered  as  distinct  Bpeciee,  ch 
of  the  large-flowered  tawny  / 
a  different  soil  and  place,  pt 
well  as  some  intermediate 
cases  as  these  latter,  as  well  i 
the  "running"  of  particoloni 
loss  complete  return  to  a  unii 
bnd-variation,  or  ought  to  be 
treat  of  the  direct  action  of  b 
Those  cases,  however,  have 
change  ia  effected  tliruugh 
production.    But,  on  the  otto 
in  ordinary  cases  of  bud-varil 
the  foregoing  cases  aU  the  b 
together.     With  the  potato,  i 

oorte,  the  flowers  change  colour,  even  dariiiK  the  Bret 
i  notorious  that  the  improved  variuties  of  the  Hearts- 
•icJor),  when  tntnspl anted,  oft«n  produce  flowers  widely 
dze,  form,  and  colour:  for  iiietanoe,  I  traneplanted  a 
nly-colourod  dark  purple  variety,  whilst  in  full  flower, 

produced  much  smaller,  more  eloiiRBted  flowers,  with 
rfale  yellow ;  these  were  sueceeded  by  flowers  marked 
pnrple  xpots,  and  ultimately,  towards  the  end  of  the 
er,  hv  the  originul  krjw  dark  purple  flowers.  The 
jBg  which  some  fruit-trees  undergo  from  being  grafted 
3d  on  TariouB  stocks."  were  considered  by  Andrew 
clo«ely  allied  to  "sportii^  bmncheB,"  or  bud-Tariations. 
have    the  case  of  young  friiit-treea  changing   their 

they  grow  old;  seedling  pears,  for  instance,  lose  with 
ines  auiT  improve  iu  the  flavour  of  their  fruit.  Weeping 
when  grafted  ou  the  coninion  variety,  do  not  acquire  a 
lulous  habit  until  they  grow  old:  on  the  other  hand,  I 
ter  give  the  casw  of  (wmc  weeping  ashes  which  slowly 
Uy  assumed  an  upright  habit  of  growth.  All  such 
pendent  on  age,  may  be  compared  with  the  changes, 
a  the  last  chapter,  which  many  trees  naturally  undergo; 
aae  of  the  Deodar  and  Cedar  of  Lebanon,  which  are 
outh,  whilst  they  clo,iely  resemble  each  other  in  old 
with  certain  oaks,  and  with  some  Tarieties  of  the  lime 


Widt. — Before  giving  a  summary  on  Bud- variation  I 
8  some  singular  and  auomnlous  cases,  which  are 
3SS  cloeely  related  to  this  same  subject.  I  will 
1  the  famous  case  of  Adam's  laburnum  or  Cytimu 
nn  or  hybrid  intermediate  between  two  very  dia- 
aa,  namely,  0.  laburaum  and  purpuretu,  the  common 
e  laburuum ;  bat  as  this  tree  has  oftea  been 
I  will  be  as  brief  oB  1  can. 

nit  Europe,  in  different  soils  and  under  different  climates. 

■  D«  I'Ecptcs,'  tcHD.  U.  p.  of  tho  Ari«.    The  Krafted  ihooU  were 
■Ito     much    hsrJinr,    lad     flowered 

Mre  hu  UtEtv  Jncribed,  earlier,  this  thoie  on  the  angrkfW 

a*  BortlMle.'  (Doc   1,  Ari«. 

)  u  eitraoTiiiaary  cue.  "  'Triuiuct,  Hort.  Sue,'  rol  " 

tried  gr*ru  of  the  Aria  ISO. 

m-tm«   ipintM)  growini  ••  For  the  eata  of  niJa,  »—  Alph. 

the  gnfU,iulhE7  grew.  De    Cmndulle     ia     ■  BIbl.     UDlnr*..' 

iK.li    With    b>irk.    bu.l>,  Genera.  Not,    IS62;    for  limH,  be.. 

[a.   pelali,   and    RoKtt-  Lou.loa'* -Gard  Hag..' ToL  li.,  1835, 

lely  difTereat  froin  Ih.iic  p.  SOa. 
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^H  lit«i>ch(»  on  Uiis  tree  have  i«peat«dl;  and  suddeoly  reverted  to  thn 

^H  two  pareDt-spi«i*«  in  tbeir  flawere  and  leAvefi.    To  beliuld  min^ 

^H  on  thu  Mint'  trve  lufts  of  diD^o;-'^'  l>nght  yellow,  uul  piuple 

^^1  lluwere,  borne  on  breLnches  liaviug  widetj  different  leavM  m 

^^M  manner  of  growth,  is  a  surprisiiig  eight.    The  isAtno  racemn  Mtoe- 

^H  timu  beare  two  kinds  of  floweTs;  and  I  have  Been  a  MDgh  Sova 

^^1  exactly  divided  into  halyes,  one  side  being  bright  ;eIlow  and  tbt 

^^M  other  purple;  k>  that  one  half  of  the  Btaodiird-petRl  wag  jellovud 

^^M  of  la^or  aize,  nod  the  other  half  purple  and  sninller.    In  aDOlhac 

^^M  flower  tlie  whole  corolla  was  bright  ;ellaw,  but  exacU;  half  Ih 

^H  olyi  wati  pnrple.    In  another,  one  of  the  dingj-red  wing-pel»ls  hid  ( 

^^1  narrow  bright  fellow  stripe  on  it ;  and  la^tlf,  in  anuthcr  Hontr, 

^^M  one  of  tho  stamens,  which  had  benomc  slightlj  foliacoouB,  nEb^ 

^H  yellow  and  half  pnrple;  so  tliat  the  tendency   to  eegR^timi <f 

^H  character  or  rercrsiou  affects  even  wngle  parts  and  organs,"    tit 

^H  moflt  remarkable  fact  a1)out  this  tree  is  thst  in  He  intennediib 

^H  state,  even    when  growing  near  both  parent-species,  il  is  qnilc 

^^M  sterile;  but  when  the  flowers  hecoinc  ptire  jrellow  or  pnre  vwfk 

^H  they  yield  seod     I  believe  that  thu  pods  from  the  yellow  Bovw 

^H  yield  a  full  complement  of  seed;  they  certainly  yield  a  \atm 

^^M  number.    Two  svedlingH  raised  by  &Ir.  Herbert  from  Hitch  9xi' 

^H  exhibited  a  purple  tinge  on  the  glalks  of  their  flowers ;  bnt  renrai 

^H  snedlings  raised  by  mj^f^'^Bembled  in  every  chanLuterUiocaiDiDaD 

^H  laburnum,  with  the  exception  that  some  of  them  hod  reiuarlabtf 

^r  long  racemes:  these  Roedliugs  were  perfectly  fertile.     That  mcb 

purity  of  character  and  f^ility  nhonld  be  suddenly  rant^oind 
from  so  hybridised  and  sterile  a  form  is  an  astuiiiBhJng  phH» 
mcnon.  The  branches  with  purple  flowers  appear  at  first  h^ 
exactly  to  resemble  those  of  C.  purpurrm;  but  OD  carefnl  oUD- 
parixon  I  found  that  they  differed  from  the  pare  Hpeeies  in  tht 
shoots  being  thicker,  the  leaves  a  little  broader,  and  the  flonn 
slightly  shortt'r,  with  the  corolla  and  calyx  less  brightly  nnrpte: 
the  basal  part  of  the  standard-petal  also  plainly  showed  a  traea  <( 
tlio  yellow  stain.  So  that  tho  flowers,  at  least  in  this  tustonce.  bid 
not  perfectly  rocnvored  their  true  character;  and  in  aococd*W« 
with  this,  they  were  not  perfectly  fertile,  for  many  of  the  pod* 
contained  uo  seed,  some  produced  one,  and  very  few  contained  u 
many  as  two  seeds ;  whilst  numerous  pods  on  a  tree  of  the  pore  !'• 
pnrpiti-evs  in  my  (ntrdcn  contained  tliree,  four,  and  five  Sm  ncdL 
The  pollen,  moreover,  was  very  imperfect,  a  multitude  of  gnat 
being  small  and  shrivelled;  and  this  is  a  singular  fact;  for.  ■«** 
shall  immediately  sec,  the  pollen-grains  in  tho  dingy-red  and  stfiik 
flowers  on  the  parent-tree,  were,  in  external  appearanoe,  in  a  nmi 


For  oDDlog'iUH  fbcu.  xe  Brian, 
juvenFKPDce,'  in  ■  Hsy  Soc  But. 

a.:    185M.   p.    320;    *oJ    '  Gsrd.  •'  'Jounwl   of  H< 

on,*   1843,  p.   397;  *!ao  Broun.        1817,  p,  100. 
Sitioagsbtiicbte  dn  Gen.  Bitur- 


fofMheniler  FrennJe,'  Joais  IJJl  f 
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j^and  iDclnded  very  few  ahriTelled  grains.    AltLonfih  tbo 

B  rererted  purple  flowers  was  in  bo  poor  a  njodition, 

rere  well  formed,  and  the  seeds,  when  mature,  gerrai- 

r  with  mc    Mr.  Herbert  raised  plants  from  swds  of 

1  purple  flowers,  and  tlioj  differed  a  cr^  litt/e  from  the 

of  (.'.  piirpitiiuif.    Some  which  1  raised  in  the  samo 

v  did  not  diSerat  all,  either  in  the  character  of  their  flowors  or 

|i  whole  bush,  from  the  pure  G.  purimreua. 

DC   Caspaty  has  exanuoed  the  ovules  of  the  ding^r-red  and 

•  flowers  in  several  platits  of  0.  •idmni  on  the  Continent,"  and 

■  tbem  generally  monetroua.    In  three  plants  examined  by  me 

land,  the   ovules   were  hkewiae    monBtroua,   the    nucleua 

J  much  in  shape,  and  projecting  irregularly  beyond  the 

r  ooats.    The  pollen  grains,  on  the  other  hand,  judging  from 

|axteniat  appearance,  were  remarkably  good,  and  readily  pro- 

A  their  tubes.    By  repeatedly  coauting,  under  the  microscope, 

roportional  number  of  bad  groins,  I'rof.  Caspary  ascertained 

Ktlj  3*5  per  cent  were  bad,  which  is  a  less  proportion  than  in 

lira  of  Uirec  pure  epecics  of  Cytisus  in  their  cnltivated  Rtato, 

'  purpuma,  laburnum,  and  tilpinim.     Although  the  pollen  of 

'  ia  thas  in  appearance  good,  it  does  not  follow,  accord- 

.  Naudin'a  observation"  on  Jtirabilis,  that  it  would  be 

__i«Ily  effective.    The  feet  of  the  ovules  of  C.  -flami  being 

,.n>ua,  and  the  pollen  apparently  sound,  is  alt  the  more  le- 

biblo,  becauw  it  is  Dpp<K«ed  to  what  iiEually  occurs  not  only 

'  noBt  hybrids,**  but  with  two  hybrids  in  the  same  genua, 

J  in  C  jnirpurtO'doiig-ilus,  and   C.  ali'inaJaburnum.     In  both 

aybrida,  the  ovules,  as  observed  by  Prof,  Caspary  and  myself, 

f  iw-formed,  whilst  manj^f  the  pollau-grains  were  ill-formed; 

B  Utter  hybrid  'JO'3  per  cent.,  and  in  the  former  no  less  than 

^  cent  of  the  grains  were  ascertained  by  Prof  Cosparv  to  be 

[  This  onusnal  condition  of  the  male  and  female  reprouuctive 

jBtH  in  C  iviiinti  has  been  nsed  by  Prof.  Casfiary  as  an  argu- 

i  Againut  tills  plant  bbing  considered  as  an  ordinary  hybrid 

>M  from  seM ;  but  we  should  remember  that  with  hybrida 

_  rules  have  not  lieen  examined  nearly  so  frequently  as  ths 

In,  and  they  may  be  much  oftenor  imporfoct  than  is  generally 

'     '"     ".  iSiimet,  of  Antibes,  informs  me  (througli  Mr.  J. 

.  L')  lliat  with  hybrid  Cisti  the  ovarinm  is  fro- 

I  I  iviiles  being  in  some  coeos  quite  absent,  and 

'  I'llt'  of  fertilisation. 

-  Iiiivi'  lieen  propounded  to  account  for  the  origin 

X  ad.imi,  anil  for  the  transformations  which  it  nndergnes.    The 


»'Tr«i)»»ot.  of  Rort.  CnngTBis  *'  'Nouyallra    Archira    Jb    : 

— M-iUiOun.'    iae5  ;     but  I    "vt  iiiam'  tom.  {.  p.  143. 

ft  of  th*  rullowing  iDfarmaCloD  to  "   &ii  on  thii  luwl,  NauJin,  II 

■  Oupuy'i  lattart.  p.  141. 
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1                    whole  case  has  been  nttrihuted  by  some  aulhflrs  to  bad 

^L                  jnirpttmit.  both  of  vhich  are  natnral  Rpecics,  tkud  oai^H 
^^^H         Eterility  of  the  intenDediate  form,  tliia  view  may  belli 
^^^K        rejected.     We  ehftl)  presently  see  that,  with  hybrid  plan 
^^^^H        embryos  differing  in  their  charactt^ra  may  be  developed  «itl 
^^^V        mme  eeed  and  cohere;  and  it  has  beea  Bupposed  that  C 
^^^^          thns  originated.     Many  botani»t«  maiutain  that    C.  "dui 
^p                  hybrid  produced  in  the  common  way  by  seed,  and  that 
1                     leTErted  by  buds  to  its  two  parent-tbmu!.     Negative  resnlts 

■  of  much  value;  hut  Beissecfc,  Caspary,  and  myself,  tried  in 
^^^^          croea  C.  labuntum  and  fntrp'T,us ;  when  I  fertilised  the  fbnn 
^^^^1         pollen  of  the  latter,  I  had  the  nearest  approach  to  snooasa,  li 
^^^^B        were  formed,  but  in  sixteen  days  after  the  withering  of  tlie 

^^^^          by  the  fact  that  sueh  hybrids  have  arisen  in  this  genna.    Ii 

■  was  prolnbly  fertilised'  by  it  through  the  ogeney  of  josh 
^L                   these,  u  I  know  by  experiment,  play  an  important  pttrt  in 

^^V        inabedofseMllii^es-                                                        ^m 
^^^H              On  the  other  hand,  we  have  B  clear  and  distinct  aceoiiiif| 

■  PoiU«n."  by  M.  Adam,  who  raised  the  plant,  showing  that* 

■  i«  not  an  ordinary  hybrid;  but  is  what  may  be  called  a  gnlt- 

■  that  is,  one  piodnced  from  the  united  cellular  tissue  of  two  i 
^^^^          species.    M.  Adam  inserted  in  the  usual  manner  a  shield 
^^^H          bark  of  C.  ptrpumu  into  a  stools  of  C.  lolmrmim ;  and  the  1 
^^^M       dormant,  ae  often  happena.  for  a  year;  the  ehield  then  pr 
^^^H       many  bade  and  shoots,  one  of  which  grew  more  npris 

W                        -  Bniu.  ia  -  Bat.  H^m.  K*y.  S«..-      ^m  b«th  fmnM-f^iM 
■                          IKO,  p.  uiii.                                                 «»u  yi.W»]  » pwi 

^^^H           KTikd.    It  »  enctlv  <iiten»»dbit<  in       luof  nccn>«  |>rf<dDo)4. 
^^^^         Mian,  lime  of  fl<><r.rriii|;.  4uk  »iriie       (»»i.>nally  fwai   fcor 

^^^V         bwiixa    of    iht    ovaiium.    ud    io       Inl  gtacnlly  Ihiy  oM 
^^^^M           ■taant    mtj    ntiia  cbmnctti,   be       ■pp*™'^?  e^  ■Ml.  • 

1                          xari*  is  roIoBr,  uid   eicvcda  il   in       two  tnvs  from  tbcn ;  i 
^                    lb<l«actl><>flh«n«nia.     Wc  h.n      tli«  prwot  (arm;   a»> 

^^^1       «mU»..    Hj  pUat,  ikooEh  f»«.         "  •Anul.d.USMti 
^^^H        taf  MM  «W>n  tiuny  or  buy  jn^      Taru,'  torn,  rii^  13M,|i 
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was  coui^neittlf  propaptted.  Now  it  desL-rveR  espFvoia]  notice  that 
tlieee  plants  were  sold  by  M.  Adam,  as  a  TBriety  of  C.  jmrj-vreKt, 
huforo  tlicy  had  flowered;  and  the  account  was  piililisliod  bj 
Poitenu  after  the  planto  had  flowered,  but  before  the;  had  ex- 
hiliited  tlieir  remftrkable  tendencj  to  revert  into  the  two  f«rent 
KpeaieB.  So  that  there  was  no  conceivable  motive  for  fiilsifieation, 
and  it  iH  diffi^'ult  U-  sue  how  there  eoald  )iave  been  any  error.""  If 
Ml'  ri.iiTiit  n-  Xvw;  M.  Adam's  account,  we  must  admit  the  extra- 
iiidiiiiiry  l.h't  lli:it  two  distinct  species  ean  unite  by  their  cullular 
ti-^-iK'.  iiriil  --iil>M'<(iit'utl;  produce  a  plant  bearing  leaves  and  Blerile 
tiiiW('r>  iiiifniii  diriti'  In  character  betwteu  the  anion  and  st^ick,  and 
|iri>durin^'  Imds  liable  to  reversion ;  in  short.  reaemblicK  in  every 
import.int  respect  a  hybrid  formed  in  the  ordinary  way  by  seminal 
wjirtiductiou. 

I  will  therefore  give  all  the  facts  wliieU  I  have  been  able  to 
collect  on  the  formation  of  liybrida  between  distinct  epeeies 
or  varietiefl,  without  thoiutervoution  of  the  8esuEil  orgamj.  For 
if.  aa  I  am  now  convinced,  this  ih  puHsible,  it  is  a  most  im- 
portant fact,  which  will  sooner  or  later  change  the  views  held 
by  ph_vsiolugiat8  with  respect  to  sexual  reproiluotion.  A 
BitffieieuC  Iwdy  of  facts  will  afterwards  I»e  adduced,  showing 
that  the  ee;;regation  or  sepamtion  of  the  characters  of  the 
tivo  parent-forms  by  bud -variation,  a«  in  the  case  of  Cy(i*ui 
ii'Unai,  is  not  an  unusual  though  a  striking  phenomenon. 
We  shall  furtlier  see  that  a  whole  bud  may  thus  revert,  or 
ooly  half,  or  some  smaller  segment. 

The  tonoitfl  Hzzirria  Onini/e  offers  a  strictly  parallel  case  to  that 
oT  O/tif's  ii'liimi.  The  gardener  who  in  l&U  in  Florence  raised 
tbis  lri.>c.  ikrliipd  lliat  it  was  a  seedUng  which  had  been  grnrted; 
and  iifi'  I'  il"  ::imI1  liivl  periBhed,  the  stock  sprouted  and  produced 
till'  )ii//iiiri.i.  c^illcKio.  who  carefully  examined  several  living 
B{H.'i'imr'ii>  u\v\  i'iiiii|}»['ed  them  with  the  description  given  by  the 
urifiiual  dcsciiber.  1*.  Nato,'"  alatea  that  the  tree  produces  at  the  same 
time  leaver,  flowem,  and  fruit  identical  with  the  bitter  onuifns  and 
with  the  citron  of  Florence,  and  likewise  compound  fruit,  with  the 
tn-o  kinds  either  blended  together,  both  externally  and  internally. 


Inicconnt  wns  givea  in  the  'Osr- 
■.Chruiiicle'(l857,pp,3«-3,W0) 
jinmon  hiburuam  uu  which  grmlli 
pur/nirttis  bid  been  iniertcd,  auil 
h  grulaBlij' neunipd  the  thai 
-    ",  atbmi;   but  i  hnv.^    ■' 

it  C-  adiuni  hwl  b«en  ■ 
Tohiwr,  who  wu  nut  a  bul 
W  of  C  purpurtM.     I 


:    Itltle 

lid  to 


McertaiDed    th&C    tbii    occurred    id 
ancither  instuice. 

■••  aflllesi0,'aiiAgrDniid*iauuil. 
Bot.  Agrnr.  di.  Firenie."  1B39,  p.  11. 
Id  hi>  'Trails  da  Citrus,'  ISll,  p. 
146,  hv  B]re4lt»  u  tf  the  coTDpound 
fruit  cuDslXml  in  pirt  ..fa  iKmdD.but 
this  ippirently  wu  ■  miiUke. 
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or  segr^ated  in  varions  ways.  Tliia  trc*  can  be  jiropa^tcd  Ij 
cutliugs,  and  retains  its  diTerBified  ehoraotfir.  Tilt-  m-nUltd  to- 
faciftl  orange  of  Aleiandria  and  Smjmn  ""  rceembies  in  it*  pnrBi 
nature  the  bizzarria,  and  differs  onl;  in  the  omitf^  bdn^  at  t)» 
eweet  kind  ;  tbis  and  the  citron  are  blended  together  in  lh«  WH 
fruit,  or  are  separately  produced  on  the  some  tree ;  Dothine  il 
kmiwn  of  ita  origin.  In  reeard  to  the  bizairrift,  nianj  aniliuB 
lielieve  that  it  is  a  Krafl^hybrid ;  Gflllesio,  on  the  other  hand,  Uiiab 
tbat  it  is  an  ordinary  hybnd,  with  the  habit  of  partially  reTnt- 
ing  by  buds  to  the  two  parent-fonus;  and  we  have  seea  Ibat  tta 
species  in  this  genus  often  cross  gpontaneonitly. 

It  is  Dotorioiu  that  when  the  Toriepatcd  JestiamiDe  \b  bi)d([<4« 
the  common  kind,  the  stock  sometinieR  prodncua  bndE  himiB$ 
yuriegated  leaves':  Mr.  ItiTem,  as  iie  informs  roe,  lia»  sc«n  iwUaW 
iif  tliis.  The  same  thing  occure  with  the  Oleander."*  Mr.  Biim 
on  theauthorityofa  trustworthy  friend,  states  tJiat  eonit)  bodtfl 
I)  goldeji-variepated  ash,  which  were  inserted  into  comnMO  ute. 
all  died  except  one;  bot  the  ash-stocks  were  aflVeted,'*  and  jW- 
duced,  both  above  and  below  the  points  of  insertion  of  thg  pidii 
of  bark  bearing  the  dead  buds,  ehoots  which  bort;  varii^^lnl  l«i« 
Mr.  J,  Anderson  Henry  has  comninnicated  to  tne  n  iievlv  timib 
case :  Mr.  Brown,  of  Perth,  observed  many  yeara  ago,  in  a  Hi^ilo 
glen,  an  ash-tree  with  yellow  leaves ;  and  buds  taken  fnun  this  In 
were  inserted  into  common  eahee,  which  in  conseqneticf  nurt  jiKi'int. 
and  produced  the  Bhtclicl  Brtadtilha-nf  Ath.  This  v  i ;  ' 
propagated,  and  has  preserved  its  character  dnrin. 
years.  Weeping  ashes,  also,  were  budded  on  th' 
tuid  become  similarly  variegated.    It  hn^  been  itjr.  . 

t  hat  several  species  ofAbutilon,ou  which  the  vorieguiuii ., ,...,■— 

has  been  grafted,  become  variegated.'"'  _ 

Many  authors  coneidei'  variegatjon  as  the  result  of  di.=eBse ;  uxl  >Im  I 
foreG[oing  cases  may  be  looked  at  as  the  direet  result  of  the  mucDlktioB  I 
i>f  a  disease  or  some  weakness.  This  has  been  almost  proved  to  I*  1 
thecoee  by  Morreuin  the  excellent  paper  just  referti-d  lo.whniibon  I 
that  even  a  leaf  inserted  by  its  footstalk  into  the  bark  of  th«  ftti  # 
is  sufficient  to  communicate  vari^:ation  to  it,  thuiieh  ttie  Itit  k 
soon  ))erii«hefi.  Even  fully  formed  leaves  on  tlie  stocK  or  Abdf-  L 
Ion  are  sometimes  affected  by  the  graft  and  become  varwpMrf  ;. 
Variegation  is  much  influence,  as  wo  shall  hereafter  i!ec.lf  1^ 
naiiire  of  the  soil  in  which  the  plants  are  grown ;  and  it  tloer  "^ 

1"  •0«nl.  Chwii.,*  IS5.^,    p.  C28.  IBS. 
•ht  ibo  Pn>r.  Oupuy,  in  'Trinuct.  ■"  Moit«i.  ■  Boll.  <!■  VtaA.  K.N     fc 

Hntt.  Congn™  of  Anutentiun."  1B65.  ScieDCia    dc    Bdgique,'    Ht    -**■■— 

••■(iiiilaei(-lluUnleriiiutn>D&'s-  toni.ixviu.,  18S9.  p.  434.    Xk 

illll  V-f*  miiaT  nf>nia«s  oa  thii  nm,    'Oraeltu-iiaft     intnrfDni 

.ubjwl  rrtiinde,  BeiUn,'  Fth,    l\,  W\,t 

■M  A  (fulj   liniUr  ■ifvunl  ww  13 :  itw)-.  Jnoc  SI,  ISIO.  wJ  Om.  t{ 

ei-eri   by  UnbUy.  ia   1724.  in   bit  I"'!.    Aim  ■  Boi.  Kciinsfc' U li 

■TmriM  "II   nurbunlty,'  vol.  i.    y.  l»TI. 
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able  that  whatever  change  in  the  Rap  or  tissues  certain 
vhellier  or  not  called  n  disease,  mi^ht  epread  from  the 
e  of  bark  to  th^  stock.  But  a  cbange  of  this  kind 
leidered  to  be  of  the  uature  ofa  graft-hybrid. 
Tnrietjr  gf  the  hazel  with  dark-purple  leaveti,  like  those 
^beGch :  no  one  has  attributed  this  txilour  to  distiase, 
mlly  is  onlj  an  esaggcration  of  a  tint  which  may  often 
le  leaves  of  the  cunimon  hazel.  When  this  variety  is 
he  common  hazel,""  it  sometimes  coloura,  as  has  been 
leaves  below  the  graft;  although  negative  evidence  is 
value,  I  may  add  that  Mr.  Rivera,  who  has  possessed 
inch  grafted  trees,  has  never  seen  an  instance, 
quotes  two  separate  acconnts  of  branches  of  dark  and 
1  vines  whicli  bad  been  united  in  various  ways,  such 
lit  longitudinally,  and  then  joined,  &o.;  and  these 
duced  distinct  bunches  of  grapes  of  the  two  colours, 
sches  with  berries,  either  stripud,  or  of  an  intermediate 
.  Even  the  leaves  in  one  case  were  VHrieeated.  These 
I  more  remarkable  liecanse  Andrew  Eniglit  never  suc- 
ising  variegated  grapes  by  fertilising  whifo  kinds  by 
rk  kinds ;  though,  as  we  have  seen,  he  obtained  seed- 
iriegated  fruits  and  leaves,  by  fertilising  a  white  variety 
ly  variegated  dark  Aleppo  grape.  Giirtner  attributes 
loted  cases  merely  to  bna-variation ;  but  it  is  a  strange 
tliat  the  branches  which  had  been  grafted  in  a  peculiar 
,U  alone  thushave  varied;  and  H.  Adorue  l1» Tsc homer 
aerts  that  he  produced  the  described  result  more  than 
aid  do  so  at  will,  by  splitting  and  uniting  the  branclies 
a  descrilied  by  him. 

ot  have  quoted  the  following  cose  hod  not  the  author 
ithes ' ""  impressed  me  with  the  belief  not  only  of  Mh 
nwledge,  but  of  his  truthfulness :  he  says  that  bulbs  of 
I  hyadntliB  may  he  cut  in  two,  and  that  they  will  grow 
throw  up  a  united  st«m  (and  this  1  have  myself  seen) 
I  of  the  two  colours  on  the  oppoeiie  aides.  But  the 
point  is,  that  flowers  are  sometimes  produced  with  the 
ilended  together,  wliich  makes  the  cAse  closely  analogous 
'  tlie  blended  colours  of  the  grapes  on  the  united  vino 

e  ot  roses  it  is  supposed  that  several  graft-hybrids  have 
,  but  there  is  mui'li  doubt  about  these  cases,  owing  to 
J  of  ordinary  bud- variations.  TIio  most  trustworthy 
own  to  me  is  one,  recorded  by  Mr,  Poynter,""  whn 
n  a  letter  of  the  entire  accuracy  of  the  statement,  /nm 
tiad  been  budded  some  years  previously  on  a  whitu 
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Banksian  rose;  and  from  the  mndi  enlarged  ^nnt  of  janrtion, 
whence  the  Devouiensis  and  HooksiAn  still  contiiiinil  to  (.tm*,  i 
tliird  broni-h  issned,  which  wan  neitlier  pnrie  Bankhian  cur  pun 
Duvoniuiisis.  hut  partook  of  the  character  of  both;  the  flora) 
ri'Siomhled,  but  were  anperior  in  pharacter  to  tboeio  of  llie  tirw^ 
called  i'lwiiryue  (one  of  the  Noiaettm),  while  the  shoots  wcKsniiilir 
in  their  manner  of  growth  to  those  of  the  Bankefan  roe*,  withlkl 
exception  that  the  lon^r  and  more  robni^  ehootH  wen  foniAat 
with  prickles.  This  rose  was  exhibited  before  the  Floral  OnnioJtti 
of  the  Horticultural  Society  of  LondoB.  Dr.  Ljndley  examimd  H 
and  concluded  that  it  hFul  certuiid;  been  produced  by  tlie  tnio^iiC 
of  H.  b-iHk»i<T  with  some  rose  like  B.  devonieasi*,  "  for  while  it  W 
very  greatly  increased  in  Tigonr  and  in  siz^  of  all  the  ]nrtB,ttt 
leaves  were  balf-way  holwcen  a  Bnnksian  and  Tea-seeoltd  M*' 
It  appears  that  roj^e-t^rowere  were  prcvjouRly  awnre  that  the  Buibin 
rose  sometiineti  affects  other  tobub.  As  Mr.  Poynter's  new  variety  ii 
intermediate  in  its  fruit  and  foliage  between  the  slock  ami  «M. 
and  as  it  arose  from  the  point  of  junctioD  between  tlm  two, 
improtiablo  that  it  owett  its  oriKin  to  more  bud-VHrislion,  indipl^ 
denti;  of  the  mutual  influence  of  the  stock  and  xrion. 

Lnfitly,  with  respect  to  potatoes.    Mr.  B.  Trail  staled  in  ISff 
before  the  Botanical  Society  of  Edinburch  (and  lias  miioe  ginnoB 
fuller  inrormation),  that  sevcrat  yoara  api  he  eul  aliout  siitt  Nh 
and  white  potatoes  into  halves  through  the  eyes  or  IkiiI~,  ntid  ii>c<i  | 
care  ft!  Uy  joined  Ihem.  destroyine  at  the  same  tim.'   i 
Some  of  these  nnited  tubers  prodnccd  white,aDdi~ii>" 
some,  however,  produced  tubers  partly  white  nii 
and  the  tubers  from  about  four  or  five  were  rt^il;ii  > 
the  two  colours.    In  these  latter  cases  we  may  corit-luiiFi  tuh:  uii^ 
had  been  formed  by  the  union  of  the  bisected  buds,  that  is.  li;  foA-  i 
hybridisation.  I 

lttthe'BotanischeZeituDg'(May  Hi,  IseSl.  Pmf.wor  HiMfI«B<  I 
givi»  an  account  with  a  oolonred  figure,  of  his  eipr""-"   ■"  '*"''  ' 
varieties  which  were  found  during  the  same  sea^'i'  - 
iu  charnctex,  uamely,  a  somewhat  elongated  rough-)-!: : 
tuid  a  rounded  amootb  white  ono.    He  inserted  bUili^  ■ 
both  kinds,  destroying  the  other  buds.    He  thus  m-. 
and  each  of  these  produced  n  tut)er  intcrmcdiuti'  in  r)ii 
ltt>twe«n  tho  two  parent-forms.    That  from  the  rod  bad  f 
into  the  white  tuber,  was  at  one  end  red  and  rough,  ai  tlia  w 
tuber  ought  to  ha™  lieen  if  not  affected;  in  tlw  middlo  it  ■ 
rauooth  with  red  stripes,  and  at  the  other  end  smooth  and  titcplttf  I 
wiiitts  like  that  of  the  stock.  I 

Blr.  Tayl()r,  who  had  received  several  accounts  of  potatoi*  ^^| 
boen  grafted  by  wedge-shaped  pieces  of  one  varie'y  iiw       '  '~" 
UKitliur,  though  sc«ptic«l  on  the  subject,  made  Iweuty-ft 
juvnts  which  lie  described  in  detail  betbre  the  flortionltitnlSa 
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Be  thus  miBtuI  mnny  new  Tarietiee,  some  like  the  graft  or  like  the 

Mock ;  others  liaviiig  an  intermediate  choroctor.    Several  persons 

vitneeseil  tlie  di^tring  op  o(  iht  iubera  from  these  graft-h^tirids ; 

--1I  one  of  them,  Mr.  Jameson,  a  large  dtaler  in  potaloctt,  writes 

*    1!-,  "They  were  snch  a  mined  lot,  as  I  hava  never  before  or  since 

.  n-    They  were  of  all  eoloura  and  shapes,  some  vtry  ngly  and 

.  'tiie  Tery  handsome."    Anollier  witnesB  says  "  some  were  round, 

-  iriie  kidney,  pink-eyed  kidney,  piebald,  and  mottled  red  and 

lurple,  of  all  shapes  and  sizes.''    Some  of  these  varieties  hure 

'  [1    found    valnahlc,    and    have    been    extensively    pro[ia^led, 

.Taniown  louk  away  a  large  piebald  potato  which  he  cut  into 

.-Ft8  and  propagated;  these  yielded  round,  white,  red,  and  piu- 

1  fiolalofs. 

M  r,  Kitzpatnck  followed  a  different  plan ;™  he  grafted  together 

:   the  tulmrs  but  the  young  steran  of  vftriefies  producing  black, 

.  ir.',  and  red  polatoee.     The  tulwre  borae  by  three  of  thi.'se  twin 

iniileil  plants  were  coloured  in  an  eitraonlinary  manner;  one 

.  -  filmoNt  exactly  half  blaek  and  half  while,  so  that  some  persons 

■'•.'v.^ing  it  thonght  that  two  potatoes  hod  1>eEn  divided  and  re- 

iriiJ;  other  tn1«rs  were  half  reil  and  half  white,  or  curiously 

iu.iilled   with  red  and  wliite,  or  with  red  and  blaek,  according 

to  the  colniirri  of  the  graft  and  stock. 

The  ^  >timony  of  Jlr.  Fenn  is  of  much  value,  as  he  is  "a  well 

kBownpoliito-grower"  who  has  raised  many  new  varieties  by  croBsinK 

difltTcnt  kinds  in  the  ordinary  manner.     He  considers  ifdeinou- 

-:r.iicd"  that  new,  intermediate  varielies  can  be  produced    by 

.    riing  till'  tubers,  though  he  doubts  whether  suen  will  prove 

ruiblo,"'    He  ma<lo  many  trials  and  laid  the  results,  exhibiting 

I  iiuens.  Ijeforo  tlie  Horticultural  Society,     Not  only  were  tlio 

i»rB  affi^led,  soiue  lH.>ing  smooth  and  white  at  one  end.  and 

■  liiih  and  rod  at  the  other,  but  the  stems  and  leaves  were  niodilicd 

(lieir  nifiuner  of  growth,  colour  and  precocity.  Some  of  these 
IE-hybrids  after  being  propagated  for  three  years  still  showed  in 

■  ir  haulms  their  new  character,  different  from  that  of  the  kind 
■ti  winch  tlie  eyes  had  been  taken.  Mr.  Fenn  gave  twelve  of  tho 
I  -.1^  of  llie  third  generation  to  Mr.  Alex,  Dean,  who  grew  them, 

i    was  thus  converted  into  a    believer  in  graft>-hyhridisalion, 

..jiig  prcvionsly  been  a  complete  sceptic.    For  comparison  hi; 

iittid  the  pure  pareut^forms  alongside  the  twelve  tubers;  and 

.  I  rid  tliat  many  of  the  plants  from  the  latter  "*  were  intermediate 

■Ait-n  the  two  parent-forms  in  precocity,  in  tho  tallneat,  up- 

.,  Ii1h««,  juinting,  ai«i  robuBtness  of  the  stents,  snd  in  the  eixe  and 

-  ''<luur  of  the  leaves. 

Another  experimentalist,  Mr.  Hintoul,  grafted  no  less  than  fifty-nim' 
*■  i-Wv,  wliich  diflered  in  shape  (some  being  kidneys)  in  smoothm^fs 
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nnd  coloor,'"  ami  many  of  tlif>  plantR  Ihos  nifced  "  were  inlcnitfdbK 
"  in  tho  tu))crH  as  tvcll  an  in  the  liaulma."  He  dt^ecrilicB  tliv  mon 
atrikiriK  oastw. 

In  1871  1  receiyed  a  letter  Iroin  Mr.  Merrkk,  of  p->^'  •■  C  •; ' 
who  states  that,  "Mr.  fWriiiK  Burr,  a  Tery  careful  i\i  ■     ■ 
'■  author  of  a  much  valaed  book,  '  The  Gardcir 
"  Amorica,'  lias  succeedod  in  producint;  dn^tini-H:' 
"  moat  curious  potatoes — eTidcntly  graft-hybrids,  h\ 
"(torn  blue  or  red  potatoes  into  the  Btib«lnnce  of  wltiii  on,.,  sfin 
"removing  the  eyes  of  the  latter.    I  luive  seen  the  potBto(S,«nl 
■'  thoy  are  very  oiuioiis," 

Wb  wUt  now  turn  to  the  esiteriments  made  in  G^^rroan;,  illic* 
the  pubhcation  of  Prof.  Hildebrand's  paper.  Herr  Magnns  rels'**™ 
the  roxnltn  of  numerous  trials  mnda  by  Herrcn  Ronicr  and  t.inJo 
ninth,  both  attached  to  the  Royal  Gardens  of  Berlin.  They  insotrf 
the  eyes  of  red  potalocB  into  white  ones,  and  I'lVr  re™  Ibnf 
different  forms  partnkiug  of  the  characters  of  the  iost-Tt^d  bud  at 
(it  tlie  stnek  were  llius  obtained;  for  instance,  some  of  llw  tnUn 
were  white  with  red  eyes 

lliTr  Matoins  also  exhibited  in  the  following  year  hcfore  IhoMSt 
Koridly  (Nov.  10,  ltf72),  the  produce  of  Krafts  between  blai'k,  iriilBi 
iitid  I'lil  potntotis,  made  by  Dr.  Neabert  These  wK.rc  nudii )? 
uniting  hilt  the  tulters  but  the  young  stems,  as  was  dotw  X'jTIt. 
FiMpain-U.  The  result  was  remarkable,  tnannuch  as  all  th 
lulxTs  thuK  produce*)  were  intermediate  in  character,  thoo^  to  « 
viiiiiilili'  (liijin-e,  Those  hetwoeii  the  black  and  the  n-hit«  OTttw  Hd 
wiw  till'  hioRt  striking  in  appearance.  Some  from  bctveoi  flt 
uliitiMinO  rdd  had  one  half  of  one  rolonr  find  the  othprlidf^fte 

At  the  next  meeting  of  tlic  society  Kerr  Magnns  rommnnkAd 
the  results  of  Dr.  Ileimann'a  experiments  in  grafting  lo^htf  Ifc* 
iiiliera  of  red  Saxon,  bine,  and  elongated  while  ]y>tatoei«.  The  ejo 
were  remoTed  by  a  cylindrical  instrument,  and  insi-rlf.]  mU<  rtint- 
Bponding holoB  in  other  varieties.  Theplnntathusi-i  '  .  ;  "  ' 
a  great  niunber  of  tuliors,  wluch  were  intermwliati-  1  . 
parent-forms  in  shape,  and  in  the  colour  Inth  of  tin    ' 

Herr  KflUter  expcriniented,"*  by  inserting  wedp.« 
White  Mexiean  potato  into  a  Black  Kidney  potato, 
known  to  be  very  constant,  and  differ  mnch  not  im 
colour,  hnt  in  the  eyes  of  the  Black  Eiduey  behiu 
wherais  those  of  the  White  Mexican  are  super:  < 
diflbnnt  shape.      The  tubers   produced  by  the*.    '. 
iutenne<liate  in  colour  and  form:  and  Rome  vhich   rc.-int 
form  the  graft,  i.e.  the  Mexican,  had  ryes  deeply  muk  and  of  lit 
same  sliape  aa  in  the  stock  or  Black  Kidney. 
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Any  cme  who  will  itttentiTely  consider  the  abstract  now 
given,  of  the  esperiments  made  by  many  obeervera  in  Heveral 
wiantries.  will,  I  think,  be  convinced  that  by  grafting  two 
varieties  of  the  pobito  together  in  variouB  ways,  hybridiaed 
plants  ctia  be  producud.  It  abonld  be  observed  that  Beveral 
of  the  experimentalistfl  are  Bciontific  horticulturists,  and 
Botno  of  them  potato-grow  ere  on  a  large  scale,  who,  though 
beforehand  sceptical,  have  been  fully  convinceil  of  the  posai- 
bility,  even  of  the  ease,  of  making  graft-hybridfl.  The  only 
Mfay  of  escaping  from  this  conoluaiou  is  to  attribute  all  the 
many  recorded  cases  to  simple  bud-variation.  Undoubtedly 
the  potato,  as  we  have  seen  in  this  chapter,  does  some- 
times, though  not  often,  vary  by  buds;  but  it  should  bu 
eBpeeiiiUy  noted  that  it  ia  experienced  potato- gro wens,  whose 
bufliuosa  it  is  to  look  out  for  new  varietiea,  who  have  expressed 
nnbiiuiided  astonishment  at  the  number  of  ucw  forms  produce^l 
by  graft- hybridisation.  It  may  be  argued  that  it  ia  merely 
the  operation  of  grafting,  and  not  the  union  of  two  kinds, 
which  citusea  so  extraordinary  an  amount  of  bud-variation  ; 
bnt  this  objectiim  is  at  once  answered  by  the  fact  that  potatoes 
B  habitually  propagated  by  the  tubers  being  cut  into  pieccH, 
1  the  sole  difference  in  the  case  of  graft-hybrids  is  that 
a  half  or  a  smaller  s^nient  or  a  cylinder  is  placed  in 
e  opposition  with  (he  tissue  of  another  variety.  Moreover. 
1  two  i-ases,  the  yoiing  stems  were  grafted  together,  and  the 
ints  thus  united  yielded  the  same  results  as  when  the  tubers 
9  united.  It  is  an  argument  of  the  greatest  weight  that 
1  varieties  are  produced  by  simple  bud- variation,  they 
iquently  present  quite  new  characters  ;  whereas  in  all  the 
melons  cases  above  given,  as  llerr  Magnus  likewise  insists, 
i  graft-hybrids  are  intermediate  in  character  between  the 
0  forms  employed.  That  such  a  residt  should  follow  if  tho 
B  lund  did  notalfect  the  other  is  incredible, 
r  Characters  of  all  kinds  are  affected  by  graft  hybridisation. 
t  whatever  way  the  grafting  may  have  been  effected.  The 
biita  thus  raised  yield  tubers  which  partake  of  the  widely 
"ferent  colours,  form,  state  of  surface,  position  and  shape 
[  tlifi  eye  of  the  parents ;  and  according  to  two  careful  ob- 
I  they  ore  also  intermediate  in  certain  oonstttutional 
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lH.<ouHitritii.«.  But  we  should  hvnr  in  mind  that  in  kII  ibe 
varictiwi  of  the  potato,  the  t\ibor8  differ  mnch  luort!  thm  any 
other  pnrt. 

The  potato  affords  tlio  best  evideuoe  of  the  possiliility  of 
the  foniiatioii  of  graft-hyhrids,  Imt  we  mnet  not  overl'iol:  tlie 
acooiuit  given  of  the  origin  of  the  famous  Cpiiiui  adami  bv 
At.  Adaiu,  who  had  no  concetvahlo  motive  for  det-fptioii.  iti 
the  esaetly  parallel  account  of  the  origin  of  the  BiKiarria 
orange,  namely  by  graft- hybridisation.  Nor  must  the  «wu 
he  uudorvalned  iu  which  different  varieties  or  species  of  viiiM, 
hyacinths  and  roses,  have  been  grafted  together,  and  hsr* 
yielded  intermediate  forma.  It  is  evidcDt  that  graft-Hybridi 
L'an  be  made  much  more  easily  with  some  plants,  as  tl» 
potato,  than  with  others,  for  instance  our  coinmc.n  fniittiMc; 
for  those  latU-r  have  been  grafted  by  the  million  diiringmtii* 
centuries,  and  though  the  graft  is  often  slightly  affe(.'tM.il 
is  very  doubtful  whether  this  may  not  be  accounted  for,  mtnih 
by  a  more  or  less  free  supply  of  nutriment,  N  evertlie1«», 
the  cases  alwve  given  seem  to  me  to  prove  that  nnder  wrtwa 
unlcuown  coiidilioiis  j; raft-hybridisation  can  bo  effeetod, 

Herr  Mnguns  asserts  with  much  truth  that  grnft-hvliriib 
resoiuhle  In  alt  respects  seminal  hybrids,  including  tUt 
great  diversity  of  character.  There  i",  however,  a  psrlnl 
exception,  inasrauch  as  the  eharacU'rs  of  the  two  pnn-nt  fwnw 
arc  not  often  homogeneously  bU'nded  together  in  grnft-h  vhriiU 
They  much  moie  commonly  appear  in  a  segregated  ciuiditicn. 
—that  is,  in  segments  either  at  first,  or  soheeciucsllT 
through  reversion.  It  would  seem  that  the  rejiro^iK-tiT* 
elements  are  not  so  completely  blended  by  grafting  ne  \f 
sexual  generation,  But  segregation  of  this  kind  ocoure  hv  hd 
means  rarely,  as  will  be  immedialelj'  shown,  in  wmiii*! 
hybrids.  Fiually  it  must,  I  think,  be  admitted  that  wl-  \ian 
from  the  foregoing  cases  a  highly  important  ph^-aiutngioil  fvX 
namely,  that  the  elements  that  go  to  the  production  of  •  pev 
being,  are  not  necessarily  formed  by  the  male  and  femalenrpitt 
They  are  present  in  the  cellular  tissue  in  suoh  a  stale  that^Uf  . 
can  unite  without  the  aid  of  the  sexual  organs. and  thw  pn 
rise  to  a  new  bud  partaking  of  the  eharaoten  of  the  in 
parent  forms. 
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f9fgregalion  of  Ihe  parental  cliaraelert  in  sfviiaal  hghriJa 
jbrtWion.  —I  will  now  give  a  miffioiiiit  uuniK-r  of 
fJiow  that  segregation  of  this  kind,  uaiui'ly,  by  buds, 
tfr  in  ordinary  hybrids  raided  fruiu  eeM. 

II  were  raised  b;  Gartner  between  TropaUum  minm  and 
ffiich  at  tiiEt  prwluirt^t  flowers  inlenneaiate  in  eizc,  colour, 
Bture  between  tlieir  two  parenls;  but  later  in  ihe  stsMun 
Hiew  plants  produced  flowors  ia  all  respects  like  tbose  of 
Hr-fonn,  mingled  with  flowors  hIiH  rotuiuing  the  usual 
hte  condition.  A  lijbtid  Cercus  between  ('.  tjfiosiitimui 
JBAtAui,'"  plants  wLtch  are  widely  different  in  iippearanc», 
I  for  tlio  brst  three  years  angnlar,  five-sided  stows,  and 

tflat  steuis  like  those  of  V.  i.hjiUai.tliut.  Kolreuter  also 
of  hybrid  Lobelias  and  Terbtujcums,  nliich  at  first 
I  flowers  of  one  colour,  and  later  in  the  season,  flowers  of  a 
jficdour.'"  Nttudin '"  raised  forty  hybrids  from  IMurtt 
plteed  by  l>.  tiT\imoi.i<im ;  and  three  of  tbese  hybrids 
I  many  capenteB,  of  whieh  a  half,  or  quarter,  or  lesser 
WIS  smooth  and  of  small  sice,  like  the  cafieulo  of  the  pure 
jUio  remaining  part  being  spinose  aud  ot  larger  size,  like 
ale  of  the  pure  /',  ttniinoiimja :  from  out  ot  these  com- 
pntler,  plants  perfectly  resembling  both  parent-forms  were 

Ig  now  to  Tarietiea.  A  K^lins  apple,  conjectnred  to  be  of 
ptreatage,  has  been  described  in  Fiance,'"  which  bears 
I  one  half  larger  than  the  other,  of  a  red  colour,  acid  taste, 
jUar  odour ;  tne  other  side  being  greenisb-yellonr  and  verr 
lis  said  scarcely  evt-r  to  include  perfectly  developed  seed. 
k that  this  is  not  the  Mime  tree  as  that  which  Gaudichand'" 
I  before  the  French  institute,  bearing  on  the  same  branch 
Ht  kinds  of  apples,  one  a  reiitrtie  ruu</r,and  the  other  like  a 
madu  j'auadirr :  this  double  tiearint;  variety  can  be  propo- 
KmRa,  and  continues  lo  produce  both  kin-is;  its  origin  is 
C  The  Bev.  J.  D.  La  Touchc  sent  mo  a  coloured  drawing 
le  which  he  brought  from  Canada,  of  which  half,  surronnQ- 
BHluding  the  whole  of  the  caljx  aud  the  insertion  of  tha 
1^  ia  grei^n,  the  other  half  1>eing  brown  and  of  the  nature 
fUM  f/ri'  apple,  with  tlie  line  of  separation  between  the  two 
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balvBS  exacttf  defined.  The  tree  was  a  (;rafted  oue,  uut  Mr.  b 
Touclie  thinks  tli»t  the  branches  which  Imre  ibis  cunous  ippit 
sprDng  from  ilic  point  of  jiinction  of  the  grail  nod  stock :  htd  tliu 
net  been  ascertained,  the  vote  would  probublf  hare  cunte  inlu  tit 
class  of  gTafE-hjbrJds  nircad;  p^^n-  Sut  >he  branch  vaj  h*n 
Sprung  from  the  stock,  which  no  donbt  was  a  t^edling. 

Prof.  H.  Lecoq,  who  has  made  a  great  miinUir  of  cravisp 
between  the  diffi^tly  coloured  varieties  of  JfimWu  >A.jw," 
finds  that  in  the  scedliiifcs  the  colours  nuely  combine,  lint  tino 
distinct  slripcB;  or  Itulf  the  flower  is  of  one  colour  niid  half  ufi 
difftimnt  colour.  Some  varielies  regularly  bear  flowers  8lr]|>ed  "ith 
yellow,  while,  and  red;  but  plants  of  such  Tarietics  occ»sion«llf 
produce  on  the  same  root  branches  with  UDiforinly  culciur^  flovrn 
of  nil  three  tints,  and  other  branches  with  half-and-half  rolmtRd 
flowere,  and  others  with  marbled  flowers.  Gallesit^  ctuckiI  nvifvo- 
cully  wliit«  and  red  carnations,  and  the  seedlings  wor^  striped;  M 
aonit!  of  the  EtripL>d  plauts  also  bore  entirely  white  (tnd  eulJietv  «d 
flowers.  Some  of  these  plants  produced  one  year  red  flowvre  iiaae, 
and  in  the  following  year  striped  flowers;  orcoDvtirsely.  somcpWL 
after  having  bome  for  two  or  three  yeus  stript-d  floHers,  vnM 
revert  and  hear  eiciuaively  red  flowers.  It  may  bti  worth  meoliMh 
ing  that  I  fertilised  the  I'urple  !jvrtt-pra  {Luih^rns  irlofiiiu)  irfth 
pollen  from  the  light-culonred  J'lautrd  I/udy:  seedlings  nuEcd  (no 
the  same  pod  were  not  intermediAte  in  character,  but  perfint^ 
resembled  either  ))arenl.  I^ter  in  the  summer,  the  plants  wm 
had  at  first  borne  Sowers  identical  with  thone  of  the  J'niatei  Ijdf, 
produced  flowers  streaked  and  blotched  with  purple ;  ehovtog  n 
these  darker  marts  a  tendency  to  reversion  to  the  mother-tuicly. 
Andrew  Knight '"  fertilised  two  white  grapes  with  pollen  of  tto 
.tloppo  grape,  wliich  is  aarkly  vari^atfd  both  in  its  lt«Tcs  ad 
fruit.  The  result  was  that  ine  young  seedlingR  were  not  at  £rS 
variegated,  but  all  become  variegated  during  tlie  sucectidiof!  nut- 
met;  IwsidtK  this,  many  producixi  on  tlie  same  plaut  bancbM<' 
gmiiee  which  were  all  block,  or  all  white,  or  lead  colounsl  striH 
witn  white,  or  white  dotted  with  minnle  lilack  Ktripcs ;  and  p*ft 
of  all  thcM  shadus  could  frequently  he  found  on  tlw  Mine  R»l- 

GMik. 

1  will  append  a  very  curious  cafie,  not  ofbud-variiilion,  liutoftm 
cohering  cuihiijos,  different  in  character  and  coiilaiui'<t  uitLin  tU 
samcn.'ixt.    A  distinguished  botanist,  Mr.  G.  U.  Th»ultr^.'*' naia 

that  a  Mxxl  from  Ikcm-u  mt^iiiro  ftrtJIiBMl  by /■./u/jiriij,  iNinlnan^ 

twii(inibr.vu!>,and  was  "a  true  vegetable  twin."  ThctwopUotspo 
duei-il  friiri)  tlw  11^*0  cmbrjos  Were  "  extremely  differmt  ra  »i'p''> 
auctt  and  cliaraclcr,"  ihoujjh  Iwih  refiembleil  other  hybrids  oflk 
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<iim»  parentage  prodnced  at  thtt  same  time.  These  twin  plants 
■  •ere  closely  coherent,  lieloiv  the  two  pairs  of  cotjledon-leaTCS, 
into  B  single  eylindrical  Btoni,  so  that  Iney  had  subseqnently  the 
■  appearanoo  of  being  branches  on  one  trunk."  Had  tho  two 
united  stems  erowrt  np  to  their  full  height.  Instead  of  dying,  a 
curioofilf  luiicd  hybrid  would  have  been  produced.  A  mongrel 
melon  dL«cribod  by  SaKuret'"  may  pcriiapshnve  thus  originated;  for 
the  two  main  branches,  which  arose  from  two  cotjledon-bnds,  pto- 
dnocdTeo"  different  fruit, — on  the  one  branch  like  that  of  the  paternal 
variety,  a[id  on  the  other  branch  like  to  a  certain  extent  that  of  the 
maternal  variety,  the  oieion  of  China. 

In  most  of  these  cases  of  crosaod  varietiee,  and  in  some  of 
tiie  cBsi.'H of  crossed  sjieiiea,  the  colours  proper  to  both  parents 
kppeured  in  the  scctllings,  as  soon  as  they  first  flowereil,  in  tlie 
form  of  Btrij)ee  or  larger  segments,  or  as  whole  flowerH  or  fniit 
of  differctit  kinds  lionie  on  tho  samo  plant;  and  in  this  case 
the  appearance  of  the  two  colours  cannot  strictly  be  said  to  be 
duo  to  rcvcrs'on,  but  to  some  incapacity  of  fusion.  When, 
however,  tho  1al«r  flowers  or  fruit  produced  during  the  same 
HeoBon,  or  during  a  succeeding  year  or  generation,  become 
Ktri|>cil  or  half-and-half,  i&c.,  the  segregation  of  the  two  colours 
is  strictly  a  caso  of  reversion  by  bud-variation.  Whethi-r  all 
ihi'  many  reci>nled  cases  of  striped  fli-wers  and  fruit  are  due 
til  previoTiB  hybridisation  and  rovor»ion  is  by  no  means  <;lear, 
f'<r  instAuce  with  poaches  and  nectarines,  moss-roses,  Ac.  In 
^1  future  cliAjiter  1  shall  show  that,  with  animals  of  crossed 
|piircntage,  the  same  individual  has  been  known  to  change  its 
obaractiT  during  growth,  and  to  revert  to  ono  of  its  iwrcnts 
which  it  did  not  at  first  reeemble.  Finally,  from  the 
facts  now  given,  thtre  can  be  no  doubt  that  the  same  individual 
plant,  whether  a  hybrid  or  a  mongrel,  sometimes  returns  in 
iis  leaves,  flowers,  and  fruit,  either  wholly  or  by  segments,  to 
buth  ]>arent-fonns. 

On  the  direct  or  immedittta  aelion  of  U«  mnlt  element  im  the 
win/Aw/ww.— Another  remarkable  class  of  facts  miwt  be  her© 
considered,  firstly,  because  they  have  a  high  physiological  im- 
porfaneti,  and  secondly,  liccause  they  have  l>uen  siijiiiosed  to 
■ccount  for  some  cases  of  bud-varintion.     I  refer  to  the  direct 
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action  of  the  uiale  element,  nut  in  tlio  uriliuary  way  <in  the 
oviilw,  but  on  certain  parte  of  tliu  female  plant,  or  Jii  cmd  of 
RuimalB  on  tbo  flubsoqiient  pmgeny  of  the  female  by  a  aewmd 
male.  I  may  prcmUo  that  with  plants  the  ovarium  and  tit 
coate  of  the  ovules  are  obviously  parts  uf  the  fL-tualo.  nod  ■< 
cowld  not  have  Ixicn  anticipated  that  thoy  would  Unru  U«n 
afftjcttid  by  the  pollen  of  a  foreign  variety  or  Bpeci«e,  lUlhoogli 
the  devulopmeut  of  the  cmliryo,  ii. stile  the  cnibryonio  ock, 
inKide  the  ovule  and  ovarium,  of  course,  dcjtends  on  tlte  malt 
element. 

Even  as  long  ago  as  1729  it  was  obFervcd '-''  that  nhite  and  Ww 
varieties  of  the  Pea,  wlieii  planted  uear  each  other,  mulnalljcroswl. 
no  donlit  through  the  tL|^>Dcy  nt  bees,  and  in  the  autumn  blue  aikl 
white  peas  wore  found  within  the  saine  poda.  VViegninun  m*itc  4ii 
eiactlf  Niniilar  observation  in  the  preacnt  century.  Tlie  ainw 
result  hoB  followed  seforal  times  when  a  variety  with  pcoe  of  an* 
colour  bos  been  artilieinlly  croseei)  by  a  diffePently-«)ioured  variitt." 
'I'heae  Btateraente  led  Oartaer,  wim  wiis  highly  f!<-eiitit'ftl  cm  the 
subject,  carefully  to  try  a  long  series  of  experiments :  he  Kc!n*tod  tb« 
most  constant  varieties,  and  the  rtsult  ctoiiclasivuly  showed  Ihal  lb« 
colour  of  the  skin  of  the  pea  is  modilied  when  pollen  of  a  dilTi'tvntl; 
coloured  variety  is  need.  This  conclusion  bos  since  bueu  coiifimtd 
by  experiments  made  by  the  Rev.  J.  M.  Berkeley."* 

Mr,  Loxtun  of  Stamford,  wliil^t  making  experiments  on  peas  fuctlw 
expresa  purpose  of  asc^rtaiiiinp  the  influence  of  foreitni  imllrii  uo 
the  motheF-plimt,  has  recently  "°  observed  an  impurlanl  nddtifuuil 
fact.  He  fertilised  the  Tall  Sugar-fiea,  which  bears  Vi-ry  thin  grora 
pods,  becoming  brownish- white  when  dry,  with  po'iltu  of  the 
Purple-podded  pea,  which,  as  its  name  expresses,  hat-  'Inrt-purjiii! 
pods  with  very  thick  skin,  becoming  pale  reddJ8>i  purple  wlicn  Aj. 
Mr.  Luxlon  lios  cultivated  the  tall  sugar-pea  daring  twenty  ii«r», 
and  lias  never  seen  or  beai'd  of  it  producing  a  purple  poil :  MicrtlK- 
iess,  a  flower  fertilised  by  pollen  fnira  the  purple-pod  yicldM  a , 
clouded  with  puipliab-rea  which  Mr.  Laxton  kindly  pive  tu  be. 
A  space  of  aimut  two  inches  in  length  towards  the  Exlrimtit;  of  (l» 
pod,  and  a  smaller  space  near  thf  stalk,  were  thus  rolnnrai  tta 
comparing  the  colour  with  that  of  the  purple  pod.  both  puds  htyisf 
been  first  dric<l  and  tlie'n  soaked  in  water,  it  was  found  to  be  idnti- 
cally  the  same;  atid  inl>otb  thecotour  wasconlinedlo  thecclls  ijiii 
immediately  beneath  the  outer  skin  of  the  pod.    The  valvce  of  Ht 
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a  pod  wore  sIro  decidedly  thicker  and  Btronger  than  tlinee  of 

wis  o(  the  mother-plant,  but  this  rany  possibij  Iiave  been  an 

itnl  circumxlance,  far  1  know  not  how  mr  their  thieknees  is  a 

.  .e  uhanictor  in  the  Tall  Sufrar-pea. 

9  peas  of  the  Tall  8upar-pea,  when  dry,  are  {Htle  greenish- 

1,  thickly  covered  with  dots  of  dark  purple  ao  minuto  as  to  bo 

G  only  thron^rh  a  leus,  and  Mr.  Lsxton  has  never  Been  or  heard 

ia  variety  producing  a  purple  pea ;  but  in  the  crossed  rod  oue  of 

jeie  was  of  a  uniform  beautiful  Tiolet-purple  tint,  and  a  second 

B  irregularly  clouded  with  pale  purple.    The  colour  Ilea  in  the 

er  of  the  two  coats  which  BUrround  the  pea.    As  the  peas  of  the 

[ple-podded  variety  when  dry  are  of  a  pale  greenish-buff,  it  would 

tt  appear  that  thie  remarkable  change  of  colour  in  the  peas  in 

M  pod  could  not  have  been  caused  by  the  direct  action  of 

1  of  the  purple-pod :  but  when  we  Iw-ar  in  mind  that  this 

iety  has  pnrple  flnwera,  purple  marks  on  its  stipules,  and 

rple  pods;  and  that  the  Tall  Sugar-pea  likewii^e  has  purple  flowers 

I  sttpulea,  and  microscopically  minute  purple  dots  on  the  peas, 

a  hardly  doubt  that  tne  tendency  to  the  proiluctiou  of  purple 

h  parenU  has  in  combination  modified  the  colour  of  the  pias 

1  crossed  pod.    After  haviuf!'  oiaminerl  these  specimens,  I 

'  "     same  two  varieties,  and  the  peas  in  one  i>od,  but  not  the 

clvea,  were  i>loudud  and  tinted  with  jnirplish  red  in  a 

I  conspicuous  manner  than  the  peas  in  the  uncrossed 

t  produood  at  the  same  time  by  the  same  plants.    I  nmy  notice 

— "   I  that  Mr.  Laxton  sent  me  various  other  crossed  peas 

even  greatly,  modified  in  colour;  but  the  change  in 

was  duo,  as  had  lieen  suspect^^  by  Mr.  Laxton,  to  the 

d  colour  of  the  cotyledons,  seen  through  the  transjiarent  coats 

and  as  the  cotyledons  are  parts  of  the  embryo,  these 

in  any  way  remarkable. 

.  ming  now  to  the  genua  M.itthinla.    The  pollen  of  one  kind  of 

k  sometimes  nffucte  the  colour  of  the  seeds  of  another  kind,  used 

0  mother-plant.    1  give  the  following  caso  the  more  r^dily, 

tuer  doubtod  similar  statements  previously  made  with  respect 

!  Stock  by  other  ob-scrvers.    A  woll-kuown  horticnUnriat, 

r  Trevor  Ckrke.  informs  me'"  that  the  seeds  of  the  large  red- 

TuW  stoek,  M'llthiola  anttifi  {OoaiHem  of  the  French). 

e  light  brown,  and  those  of  the  pnrpio  branching  Queen  stock 

t.  (noin'i)  are  violet-black ;  and  be  found  that,  when  flowers  nt 

^  red  slock  were  fertilised  by  pollen  from  the  pur^ite  stock,  they 

iaUed  alioat  fifty  per  cent,  of  Nn^k  seeds.    He  sent  me  fimr  pods 

"0  ft  red  flowered  plant,  two  of  which  had  been  fertilised  by  their 

1  pollen,  and  they  included  pale  brown  seed;  and  two  which 

Iwen  crossed  by  pollen  from  the  purple  kind,  and  thev  ineludeil 

I  All  deeply  tinged  with  black.     These  latter  Bceds  yielded 
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1  that,  when  diffenotir- 
r  «ach  Mhcr.  thej  matinll; 

.  .  ._.    , _.  now  B  popaiar  lieluf  in  Ui 

Ckiled  SlMoK.  Eil  ^Ti*"  tried  the  sxperimeDt  with  can-  bt 
nnml  jcOmt  aad  Uad-seeded  lawie  logetlier,  and  on  the  ettustv 
tcne  ot  Oe  KcdR  wen  ]«lkiw,  •ome  hbck,  and  som^  molllal,  Ibt 
difbieatlT  tokmitA  aeeds  bitBg  ananeed  tminilkri?  or  in  nm, 
Prot  HDdefaaad  hv  repeated  Ihe  eipefiiDent  '*  with  the  pTvcanliO) 
of  aacvtaiaiiie  that  Ihe  mather-pbiit  wae  trne.  A  kiml  bearing 
jMam  gnins  wai  fritilieed  with  pdl^o  of  a  kind  havintt  Imnre 
grtatt,  and  two  can  prodnced  reliow  prsiuE  miofiled  trith  olhen  d 
a  dirt7  Tiofet  tint  A  third  ear  had  onl;  yelkiw  ^nviiis.  but  on*  ttJ* 
oT  (he  spindle  was  tinttd  of  a  reddislilirown ;  sa  that  htw  we  luT* 
the  imponant  bet  of  the  inflaeuce  of  the  foreign  pciUeu  eittndinf! 
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f  the  asts.  Mr.  Arnold,  in  Caniida,  varied  the  experimeat  in  on 
jbterestiug  maTiiier:  "a  fomnle  flower  wag  sulijected  first  to  the 
Faction  of  pollen  from  a  yellow  variety,  and  then  to  that  from  a 
vwfaite  variety;  the  result  was  an  ear,  each  grain  of  whieh  wns 
pyelluw  billow  and  white  above."'"  With  other  plants  it  has 
^(nsionally  been  obiierved  that  the  crossed  offspring  showed  the 
iflnence  of  two  kinds  of  pollen,  but  in  tbia  ca.se  the  two  kinds 
^^ted  the  ni other-plant. 

^Ur.  Sabine  states'"  that  he  has  seen  the  form  of  the  nearly 

.lobular  seed-capsule  of  Anuiryllix  vittati  altered  by  the  application 

tfttie  pollen  of  auother  species,  of  which  the  capsule  has  gibbona 

gtes.    With  an  allied  genus,  a  well-known  botanist,  Maximowicz, 

8  dcBoribed  in  detail  the  striking  results  of  reciprocally  fertilising 

t  bulbi/erum  and  dainirictim  with  each  other's  pollen.     Kacti 

B  produced  fruit  not  like  its  own,  but  almost  identical  with 

t  of  the  pollen-bearing  species;  but  from  an  accident  only  the 

t  of  the  latter  species  was  carefiilly  examined ;  the  seeds  were 

mediate  in  the  devolopraent  of  their  wings.'" 

P^Fritz  Miiller  fertilised  Cattle^  Icopoldi  with  pollen  of  tpidendroa 

—  tbarii'tim;  and  the  capiinles  contained  very  fqw  seeds ;  but  these 

_    mted  a  most  wonderral  appeoratiee,  which,  tern  the  description 

roD,  two  botanists,  Eildebnmd  and  Maximowicz,  attribute  to  the 

jct  action  of  the  pollen  of  the  EpidcndK>n '" 

_Sr.  J.  Anderson  Henry'"  crossed  Hhndmlfnilron  dalhomiiE  with 

B  pollen  of  li,  imtlallii,  which  is  one  of  the  largest-flowered  and 

""'BBt  species  of  the  genus.    The  largest  pod  producoii  by  the 

„  erspeciefi,  when  fertilised  with  its  own  pollen,  meosu red  i;  inch 

length  and  ll  in  girth;  whilst  three  of  tne  pods  which  had  been 

'"'sed  hy  pollen  of  //.  nuiluUii  measured  1;  inch  in  length  and 

^js  than  2  inches  in  girth.    Hero  the  effect  of  the  foreign  pollen 

|| apparently  confined  to  increasing  the  size  of  the  ovarium;  but 

puust  be  cautious  in  assuming,  ns  the  following  case  shows,  that 

|>  had  been  transferred  from  the  male  parent  to  the  capsule  of  the 

'  Ue  plant.     Mr!  Henry  fertilised  Arabii  blephurnpliylla  with  pollen 

1.  aot/eri,  and  the  pods  thus  producfld,  of  which  he  was  so  kind 

Fto  send  me  detailed  measurements  and  sketches,  were  much 

'  I  all  their  dimensions  than  those  naturally  produced  by 

„    r  the  male  or  female  parent^spccios.    In  a  future  chapter  we 

Ul  see  that  the  organs  of  vc^tatiou  in  hybrid  plants,  indepen- 


NiitunlLsl 
'Transact,   Horl.   Soc.,' 


*  Sit  Dr,  J.  SCocktnD-Emi|;h,  in       by  Torcign  pollen,  bat  lU  it  dnei  Dnl 
m.    1874,  p.       appfur    that    th«    motlicr-pliuit   wu 
iTliRoilly     fc^tili^.ed,    i     hura    not 
;nt«red  into  detnilt. 

'"  ■  Hot.   Zeilung."  Sept.  1888.  p. 
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dvntly  of  the  ehftracter  of  either  parent,  are.  pora«titnra  devebipcd 
to  A  monstrous  site ;  and  tlie  inurcssKl  size  of  the  podf  iu  the  Ion- 
^nK  c&ses  maj  he  un  aoalugoiu  hot.  On  the  other  hand,  Ti.it 
Snpocta  inrorms  me  that  an  Isolatod  female  plant  of  I'istatia  vm  » 
TM?  apt  to  be  fertilised  hj  the  pollen  of  ncii^hboiiriii);  pUat*  d 
P,  lertiiAlhtu,  and  in  this  case  the  fmttii  are  only  half  their  proiM 
sue,  vhich  he  attributes  to  the  infliieac«  of  the  pollen  of  P. 

Urrhinihus. 

No  case  of  the  direct  action  of  the  pollen  of  one  Turiety  on  ■twOift 
is  heiter  anthenticaled  or  more  remarkable  than  that  of  the  conmM 

Sple.  The  fnijt  here  eonsiirte  of  the  lower  part  of  the  adyr  and  of 
}  upper  part  of  the  flower-pMlnncie"'  in  a  metamoriihuad  ecu- 
ditioQ,  GO  that  the  effect  of  the  foreign  pollen  has  extended  evm  )«• 
ftHtd  thelimitsoftheovarinn).  Cases  of  apples  thus  af^vltd  wot 
morded  by  Bradley  in  the  early  part  of  the  last  oentnrjr ;  bih)  qtirt 
cases  are  fnven  in  oldT>.>1umeHoftbe'Phitosophical  Transnctiotu):** 
in  one  of  these  a  Rnssetine  apple  and  an  adjointng  kind  muiully 
aff^ted  ench  other's  fmtt;  and  in  another  ease  a  smooth  ip^ 
alfected  a  roo^h-ooated  kind,  j^nother  instance  has  heen  giTei " 
oS  two  Tery  different  apple-tree^  proving  close  by  each  othnr.  «biii 
bore  (rnjt  resembling  each  other,  but  only  on  the  adjoining  hruchK 
It  is,  hoirerer,  almost  Bnpcrfloous  to  addnoe  the«e  ur  other  ata 
after  that  of  the  St  Valery  apple,  the  flowem  which,  from  thail 
ortiim  of  the  stamens,  do  not  product.'  pollen,  hut  arc  ferttUsed  by 
\\k:  girls  of  the  neighbonrhood  with  potion  iifniany  kind<) ;  an<l  tbff 
bcur  fmit, "  diKrinic  from  one  another  in  size,  flavour,  and  colouti 
but  reGemblinf:  in  character  the  hermaphrodite  kinds  by  which  tb? 
hare  been  fertilised,""' 

I  have  now  shown,  on  the  authority  of  several  eicellrnl 
observers,  in  the  case  of  plants  belonginf;  to  widtly  diilisp*! 
onlers.  that  the  pollen  of  one  species  or  variL-ty,  when  ■[ijiUnl 
to  tba  female  uf  a  distinct  fotin.  ooousiunallv* onuses  the  cutti 
(if  the  seeds,  the  ovariatii  or  fmtt.  including  trvvn  the  oalvi 
and  upper  part  of  the  pedunolo  of  the  nppli?.  and  the  aw 
of  the  ear  in  maize,  to  be  modified.  SoiDetimes  the  vhok 
ovarium  or  all  the  seeds  are  tlms  a&ctvd ;  sometliucs  onljr  • 

"'  Srr    1.0    this    bral    tht    hi^h  »2T.     PnrlskW  hu  i»]lecu4.-D>li' 

anthariiTof  HrnC  Dnnixnf,  ina  Hptr  D^i^n^ratiaii.'   18  IT,  p.   3d)  anwl 

mailslnl  iB-Jaara.  KTI.So.VTvt.  olher  iD>Uti««;  but  it  U  ut  U  •!' 

i.,  n  w  irriat.  IBM,  f.  18.  cus  pcuiblt  lu  >li>lii)(Bi«li  betwiN 

■"Vol.   iHii.,   17-U-^5.  p.   5^:  Ibe  diravtihtiuB  of  rorcin  potbaf' 

yol  »lr..  lT47-t8.  p.  6't-.  bo  l-inHaliuns. 

'••  'TruncL  Horl,  &»_'  roL  r.  >"  T.  d«    ('■•rmnavTangem  i 
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certain  uumljer  of  the  seeds,  an  in  tbo  case  of  the  pea,  or  only 
A  part  of  the  ovarium,  as  with  the  striped  orange,  mottled 
grapes,  and  maize,  is  thus  affected.  It  must  not  be  supposed 
that  any  direct  or  iinmodiate  effect  itivariahly  follows  the 
use  of  foreign  pollen :  this  is  far  from  being  the  case  ;  nor 
is  it  known  on  what  conditions  the  result  depends.  Mr. 
Enight'*'  expressly  states  that  he  has  never  SMin  the  fruit 
thus  affected,  though  he  crossed  thousands  of  apple  and  other 
fruit-trees. 

There  is  not  the  least  reason  to  believe  that  a  branch  which 
has  borne  seed  or  fruit  directly  modiHed  by  foreign  pollen  is 
itself  affected,  80  as  afterwards  to  produce  modified  buds; 
such  an  occurrence,  from  the  temporaiy  connection  of  the 
flower  with  the  stem,  would  be  hardly  possible.  Hence,  but 
very  few.  if  any,  of  the  cases  of  bud-variation  in  the  fruit  of 
trees,  given  in  tlio  early  part  of  this  chapter  can  be  accounted 
fyr  by  the  action  of  foreign  pollen  ;  for  such  fruits  have 
commonly  been  propagated  by  budding  or  grafting.  It  is 
also  obvious  that  changes  of  colour  in  flowers,  which  neoes- 
aarilj  supervene  long  before  they  are  ready  for  fertilisation, 
and  changes  in  the  sba7>e  or  colour  of  leaves,  when  due  to  the 
appearance  erf  modified  buds,  can  have  no  relation  to  the 
action  of  foreign  pollen. 

The  proofs  of  the  action  of  foreign  pollen  on  the  mother- 
plant  have  been  given  in  considerable  detail,  because  this 
action,  as  we  shall  see  in  a  future  chapter,  is  of  the  highest 
theoretical  importance,  and  because  it  is  in  itself  a  remarkable 
and  apparently  anomalous  circumstance.  That  it  is  remark- 
able under  a  physiological  point  of  view  is  clear,  for  the 
male  element  not  only  aff'ects,  in  accordance  with  its  proper 
fanction,  the  germ,  but  at  the  same  time  various  part*  of  the 
mothcr-plaut,  in  the  same  manner,  as  it  affects  the  same  part 
in  the  seminal  offspring  from  the  same  two  parents.  We  thus 
leam  that  an  ovule  is  nut  indispensable  for  the  reception  of 
the  influence  of  the  male  element.  But  this  direct  action  of 
the  male  element  is  not  so  anomalous  ae  it  at  first  appears, 
for  it  comes  into  play  in  the  ordinary  fertilisation  of  many 
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flowers.  Giirlner  gradiidlly  increafled  the  iiniuher  ofpuUn 
grains  until  he  eucccodod  tn  fertilising  ft  Afalva,  mid  hu"' 
proved  that  many  graiiisuro  first  oxfjuuded  in  the  ilevcUipment, 
or,  aa  beexpruseev  it,  in  tliesatiatiun,  of  tlie  pistil  and  ovariim. 
Again,  when  one  |ilaut  ia  fortiliBetl  by  a  widely  distinct 
species,  it  oftuu  )ia]i]wiiH  thut  the  uvariuin  is  fully  aud  iinioU)' 
developed  without  any  seeds  being  formed  ;  or  tlie  unto  of 
the  seeds  are  formed  without  any  embryo  being  develi^piid 
within.  Prof.  Ilildobraud,  also,  has  latt-Iy  Bhowri  '•■  ti»t.  ia 
thu  normal  fertilieation  of  Buvural  Oreliideaj,  the  ncliiin  of 
tho  plant's  own  ]K>lleii  is  necessary  for  the  develo))iu«Dt  at 
the  ovarium;  and  that  this  development  takes  |.hM*  Ml 
only  long  before  the  jiollou-tnbes  have  reached  the  ovulot, 
but  even  before  the  phu.'uutiB  and  ovules  have  been  femwd; 
HO  that  with  tlicse  orchids  the  poUeu  aut8  directly  on  tlui 
ovarium,  tin  the  othor  hand,  we  must  not  overrate  the  dfi- 
uacy  of  pollen  in  thu  cam  of  hybridised  plants,  for  an  embi^ 
uiay  be  formed  and  its  influeucu  excite  the  surrvundiDgtis 
of  the  mother-plant,  and  then  perish  at  a  very  earlc 
and  be  thuB  overlooked.  Again,  it  is  well  knowD  that  wiA 
many  plants  the  ovariuiA  may  he  fully  developed,  thoa 
pollen  bo  wholly  excluded.  Ijistly,  Mr.  Smith,  tlia  li 
Curator  at  Kew  (as  I  hear  through  Dr.  Hooker),  obnerwl 
with  an  orchid,  the  Boiutlea  gpedoeu,  the  singular  fuct  tliat  tb 
devulopmeut  of  the  ovariujn  could  be  effected  by  thomeohanicd 
irritation  of  the  stigma.  Ncverthuless,  from  tim  nutuW  d 
the  poUen-grains  expended  "in  the  satiation uf  the orariiia 
and  pi8til,"^from  the  generality  of  tlio  formation  of  lh» 
ovarium  and  sced-eoats  in  hybridised  planta  which  prudna 
no  seeds,— and  from  Dr. Hildebraud'DobeervatioiiK  uu  orchid*! 
we  may  admit  that  in  moat  caaos  tlio  swelling  of  ih* 
ovarium,  and  the  formation  of  the  seed-ooats  are  at  I 
aided,  if  not  wholly  caused,  by  the  direct  aotiou  of  thv  poUiB. 
indei>cudently  of  the  iutcrventiun  of  tlic  fei'titisc]  j^ 
Thcnsforo,  in  the  previouelj-  given   cases  we    have  only  » 

I"  ■  Bettr«e«  tar    Konnlniis    der  Wirkang   de» 

Befnichtung,"  18+4,  s.  MT-^hl.  Zdtung,'No.««l«n.,Oet. 

'"  'Din  Krwhtbil.iung  der  0«hi-  aod  Aug.  *,  I8U&.      -*" 
doia,   els    Bcvrrta   lur    Jie   dnppslto 
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believe  in  the  further  [tower  of  pollen,  wben  applied  to  a 
distinct  Bpeciee  or  vfirietj-.  to  influence  the  shape,  size,  colour, 
tejcture,  &o,,  of  certain  parts  uf  the  mother-plant. 

Turning  now  to  the  aninial  kingdom.     If  we  could  imagine 
the  same  flower  to  yield  needs  during  anceessive  years,  then  it 
would  not  bo  very   surprising  tliat  a   flower  of  which    the 
ijvarinm    had  been  modified  by  foreign  ]xiUen  ahonld  next 
_\*eur    produce,    when    self-fertilised,   ulTMpriug    modified   by 
the    previous  male   influence.     Closely  analogous  cases  have 
actually  occurred  with  animals.      In  the  case  often  quoted 
from  Lord  Moi-ton,""  a  nearly  purely-lired  Arabian  ebefinut 
mare  bore  a  hybrid  to  a  quagga ;  she  was  subaetjuently  sent 
t.j  Sir  Goie  Ouseley,  and  produced  two  colts  by  a  black  Arabian 
liiirso.      These  colts  were  partially  dun-coloured,   and  were 
■^iripedon  the  legs  more  plainly  than  the  real  hybrid,  or  even 
tliaii  the  quagga.     One  of  the  two  colts  had  its  neck  and 
f-mio  other  parts   of  its  body   plainly  marked  with  stripes. 
-Stripes  on  the  body,  not  to  mention  those  on  the  legs,  are  ex- 
tremely rare. — I  speak  after   having  long   attended   to   the 
ttubject, — with  horses  of  all  kinds  in  Europe,  and  are  almost 
bnknuwn  in  the  cose  of  Arabianx.     But  what  makes  the  case 
still  more  striking  is  that  in  these  colts  the  hair  of  the  mane 
xreBeinbled  that  of  the  quagga,  being  short,  stiff  and  upright. 
Sencc  there  can  be  no  doubt  that  the  quagga  afiected  the 
«;har»(;ter  of  the  offspring  subseiiiiently  begot  by  the  bJai'k 
J^rnbiau  horse.     Mr.  Jeiiner  Weir  informs  me  of  a  strictly 
jiarallel  case:  his  neighbour  Mr.  Lethbrldge,  of  Blackhealh, 
lias  a   hoi'se,  bred    by    Lord  Mostyn,  whirh  had  previously 
"borne  a  foal  by  a  quagga.     This  horse  is  dun  with  a  dark 
sitripe  down  the  back,  faint  stripes  on  the  forehead  between  the 
«yes,  plain  stripes  on  the  inner  side  of  the  fore-legs  and  rather 
anore  faint  ones  on  the  hind-legs,  with  no  shoulder-stiipe. 
T.'he  mane  grows  much  lower  on  the  forehead  than  in  the 
iorse,  but  not  so  low  as  in  the  quagga  or  zebra.     The  hoofs 
^re  proiiortiunally  longer  than  in  the  horse,— so  much  so  that. 
~thc  farrier  who  fii-st  shod  tbis  animal,  and  knew  nothing  of 
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its  origin,  eaid,  "  Hud  I  not  seen  I  was  shoeing 
Mhouldbave  thought  I  was  shuL-iug  a  donkey." 

With  reapect  to  tbc  varieties  of  our  domesticated  aninnU 
many  iimilar  and  well -au then tica ted  facts  have  bwn  pb- 
lishod,'^'  and  others  have  been  conininnicatod  to  me,  pUioW 
showing  the  infliienoc  of  the  first  male  on  the  [irogMoy  alb- 
Buqiiently  borne  hy  the  mother  to  otlier  males.  It  will 
Kiiflioe  to  give  a  single  instance,  recorded  in  the '  Philoeophinl 
Transaotions,'  in  a  paper  following  that  by  I«ord  Morton: 
Mr.  Giles  put  a  sow  of  Lord  Western's  black  and  wbit* 
Bssex  breed  to  a  wild  boar  of  a  deep  chesnut  coluur;  aiul 
tlie  "  pigs  producol  partook  in  appearance  of  both  buar  aui 
8<iw,  but  iu  some  the  choannt  colour  of  the  boar  strongly  pre- 
vailed." After  the  boar  had  long  been  dead,  tho  sowwn 
put  to  a  boar  of  her  own  black  and  white  breed—*  Hai 


'"  Dr.  Alei.  Harrtf  on  •  A  re- 
rnarkslila  Effstt  of  CrosB-bresdine,' 
1B51.  On  ihe'PhjuiolugjofBreBd- 
ing,'  by  Mr.  RrginaM  Oi'tun,  tuaS. 
•  Internmrrliigf/  by  AUi.  Wnlker, 
1B3T.  ■L'H^i'Hlitc  Katurvlla,'  bj 
L>T.  Pnispar  Lucas,  tom.  ii-  p.  bS. 
Mr.  W.  Sedgwick  in  ■  British  and 
Fuielgn  MediM-Chirurgical  Review,' 
ISeS,  Jnlj,  p.  183.  Brnnn,  In  liia 
'a«DhiGhl«  dsr  Natur,'  13^3,  B.  it. 
B.  12T,  hu  collFL-lcd  KTSTut  casu 
with  reapcL-t  to  anra,  Mwt,  and  dagt. 
Mr.  W.  C  L  Martin  ('Hisloryuf 
ibt  D<«,'  1845,  p,  104)  inyx  he  can 
pcnonallj  Toach  for  the  inSaenn 
af  Ihe  male  parent  oa  lubaeqaent 
littcn  by  other  dogs.  A  French  pout, 
Jacque*  Sararj,  who  wrote  in  ItlBi 
DO  dogj.  wu  awaw  of  thi.  fingulir 
fact.  Dr.  Bowerbink  hu  given  ns 
the  following  atriking  caae : — A  blsck, 
hairioM  Barhar;  bitch  was  liret  ao 
cidentaiiy  impregUHtwl  by  a  mongrel 
apuiiel  wiCii  long  brown  hair,  and 
she  iiniduced  live  puppiea,  three  of 
whiih  were  bairleas  and  two  covereil 
with  lAorl  brown  hair.  Tlie  next 
time  ahe  wu  put  to  a  black,  hairlesi 
Darbary  dug;  ■'  but  the  ailifhief 
fawl  tieen  iinjilant«l  in  the  mother, 
and  again  about  half  the  litter  looked 
likp   pure  B«ibuja,  and   the  other 


lin!f  like  the  jt*ort-h»ireJ  prggor  d 
the  firat  flithra."  I  bavt  glim  b 
tbe  text  one  caw  with  pip;  M 
equillv  Mriking  iini^  baa  bt<u  nt^llj 
pu  bibbed  in  GemiHny,  'illML 
Landwlrlh.  Zeitung,'   l^»,  Sn.  U, 


p,    i+3. 


inrlh    I 


Bruil  (u  I  baarlr 
Fritt  Mililer).  and  at  thnCofO 
Hope  (u  1  hava  baaid  iTim  I 
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nli»>|u«nll/  1^  l> 
nonaa,  are  extremely  liable  (a  J&^ 
duce  colla,  atiigel  like  a  naU  Pe. 
Wilokeii»,ofHngi»rtb,girei(' 
LandwirtKaahiill,'  ii.  IMa. 
a  atrikiug  and  anilngons  i 
merino  ram,  haritiR  two  email  tajftb 
or  Hapaof  akin  on  the  neck,  wtaiath 
winter  vt  19CI-6S  put  tn  fMii 
Merino  erwes.  all  of  wbum  bora  U^ 
with  aimilar  Haps  on  Uwdr  ■«>• 
The  ram  was  killed  in  the  ifitiBfi' 
1HS2,  and  tubseqiumllT  M  bli  Ink 

rami,    and    in    18S3  "     ' 

rntna,  none  nf  whom 
lappet*  L  Divertheleu, 
afterwBrdi  «a   1W7.  HTtnd 
ewG:!  prodncod    Umb* 
ippcndagM. 
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whu-li  is  well  known  to  breed  very  true  anil  never  to  show 
auy  chestmt  colour,— yet  from  this  uniou  the  bow  produced 
•onte  yo'ing  pigs  which  were  plainly  marked  with  the  aanie 
diesnut  tint  aa  in  the  first  litter.  SiiuQar  cases  have  ho 
frequently  occurred,  that  careful  hreedera  avoid  putting  a 
dioioe  female  of  any  animal  to  an  inferior  male,  ou  account 
of  the  injury  to  her  eubaequeut  progeny  which  may  be 
e»peeted  to  follow. 

.Some  phyaititogiBts  have  attempted    to  account   for   these 

remarkable   results  from   a   previous  impregnation,  by   the 

imagination   of  the  mother  having  l-een  strongly  affected ; 

but  it  will  hereafter  bo  seen  that  there  are  very  slight  grountts 

for  any  HUth  belief.     Other  physiulogiata  attribute  the  result 

' '  iho  cli.'se  attachment  and  freely  intercom munlcating  blood- 

■  -^■Is  l)etween  the  modified  embryo  and  mother.     But  the 

..il'igy  from  the  action  of  foreign  pollen  on  the  ovarium,  seed- 

■Afn,  and  other  parts  of  the  mother-plant,  strongly  aupporta 

Ibe  belief  that  with  animals  the  male  element  acta  directly  on 

the    female,  and    not    through   the   crossed   embrj'o.     With 

Iimla   there  is  no  close  connection  between    the  embryo  and 

tber;  yet  a  careful  observer.  Dr.  Chapuis,  states'"  that 

tli  pigeons  the  influence  of  a  first  male  Hometimes  makes 

^1  If  perceived  in  the  succeeding  broods;  but  this  statement 

rtiiuireti  confirmation. 

GiTtclaeiim  and  Sammaty  o/the  Chapter. — The  facts  given  in 
the  latter  half  of  this  chapter  are  well  worthy  of  consideration, 
a*  thoy  show  us  in  how  manj-  extraordinary  modes  the  union 
of  one  form  with  another  may  lead  to  the  modification  of  the 
•Muinal  offspring  or  of  the  buds,  afterwards  produced. 

There  is  nothing  surprising  in  the  offspring  of  sjiecies  or 
Vftriulies  crossed  in  the  ordinary  manner  lieing  modilicil ;  but 
the  case  of  two  plants  within  the  same  seed,  which  cohere 
rtiid  differ  from  each  other,  is  curious.  When  a  bud  is  formed 
■■  I'T  the  ci'Uular  tissue  of  two  species  or  two  varieties  have 
>  II  nikitul,  and  it  partakes  of  the  characters  of  both 
'  irv;tit8,  the  case  is  wonderful.  Hut  1  need  not  here  repeat 
-sliiit   has  been   hu  lately   said  on    this  subject.     ^V'e   have 

"■  '  l.(  I'igiua  Voyngvur  Beige,'  \iai.  ji.  b9. 


433  C0SCI.U810N   ASD   SDMMAHV  Cnw,  Xt 

also  wen  tliat  in  tlie  case  of  plants  the  male  plctmrnt  m*j 
affeot  in  a  direct  manner  the  tisKUes  of  the  iimtbi^.  I 
with  animals  may  lead  to  the  mcidifii'atiuii  of  hi-r  future  jm- 
geny.  In  the  ^-egetablo  kingdom  ihe  offspring  from  a  aim 
between  two  speeiee  or  varieties,  whether  effected  by  bw  "  ' 
generation  or  by  grafting,  often  revert,  to  a  greutur  or  ]m 
degree,  in  the  first  or  in  a  8uccee«ling  generation,  to  tlm  tn 
I«tent-form8 ;  and  this  reversion  may  aftect  the  whole  flowis, 
froit.  or  leaf-bud,  or  only  the  half  or  a  siimller  segment  of  » 
single  ui^u.  In  eonie  cases,  however,  such  S(-gii.^tuu>  of 
character  apparently  depends  on  an  iucnpacity  for  nnitm  t 
than  on  reversion,  for  the  flowers  or  fruit  wbit-h  are  fifst  pt> 
dneed  dis[>lay  by  segmenta  the  charaoters  of  both  parenta.  1^ 
various  facts  here  ^ven  ought  to  be  well  considered  by  07 
one  who  wishes  to  embrace  under  a  single  point  of  view  i 
many  modes  of  reproduction  by  gemmation,  diviaen.  n 
eexiialunion.  the  reparation  of  lost  parts,  variation,  inherituica 
reversion,  and  other  such  phenomena.  Towarda  ILp  daw  U 
the  second  volume  I  shall  attempt  to  connet^  ihsae  &rtt 
together  by  the  hypothesis  of  pangeneais. 

In  the  early  lialf  of  the  present  chapter  I  have  givi*  k  lonj 
list  of  plants  in  vrhich  through  bud-variation,  that  is,  in^ 
])endently  of  reproduction  by  seed,  the  fruit  lin«  audiiaJy 
become  modified  in  size,  colour,  flavour,  hairiness,  shape,  tnJ 
time  of  maturity ;  flowers  have  similarly  changed  Jn  shapt 
colour,  in  being  double,  and  greatly  in  the  charm-tw  of  lb» 
calyx;  young  branches  or  shoots  have  changed  in  celoaf.is 
bearing  spines  and  in  habit  of  gniwth,  as  in  climbing  vr  a 
weeping;  leaves  have  chuiigeil  in  l>ec<)niing  variegated,  io 
shape,  }>eriod  of  unfolding,  and  in  their  arrangement  od  tJu 
axis.  Buds  of  all  kinds,  whether  produced  on  onliuary  brancb* 
or  on  Bubtermnettn  stems,  whether  simple  or  much  mcdifisi 
and  suj'plied  with  a  stock  of  nutriment,  as  in  tubers  and  buBt, 
arc  all  liable  to  sudden  variations  of  tbe  same  ^neral  natoi*. 

In  the  list,  many  of  the  cases  are  certainly  due  to  revensct 
to  characters  not  acquired  from  a  cross,  but  which  iwn 
formerly  present  and  have  since  been  lost  for  a  longer  i« 
shorter  tiTue  ;■ — as  when  a  bud  on  a  variegated  plant  ptudoo* 
plain  leave*,  or  when  the  variously-coloured  flowt-rs  uf  tie 
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uiilliemuro  revert  to  the  aboriginal  yellow  tint,  Many 
riiseB  included  iu  the  list  tire  jirobnbly  due  to  the  plants 

of  crmwed  parentage,  and  to  tlie  buds  reverting  either 
L'tely  or  by  Begiuent«  to  one  of  the  two  parent-forms,"" 

may  ausp«ct  that  the  strong  teudency  in  the  Chryaan* 
111!  to  produce  by  hud- variation  differently-coloured 
'8,  re«ult«  from  the  varieties  having  been  at  some  time 

ioually  or  aoeidentally  croseol ;  and  thiH  is  certainly 
use  with  some  kinils  of  Pelai^oninm.  So  it  may  be  to  a 
extent  with  the  bud-vanetice  of  the  Daldia,  and  with 

broken  colours  "  of  Tulips,  When,  however,  a  plant 
l8  hy  bud-variation  to  ita  two  parent  forms,  or  to  one  of 

itsoinetimes  does  not  revert  perfectly,  hut  ossames  a 
vhat  new  character, — of  which  faot,  inetauoes  have  been 
,  and  Carriero  gives"*  anotlier  in  the  chetrj-, 
,uy  oaaee  of  bud- variation,  however,  cannot  be  attributed 
liroaion,  but  to  so-called  Bpoutanoous  variability,  as  ia 
iMinon  with  cultivated  plants  raixed  from  eeod.  As  a 
I'Tariety  of  the  Chrysanthemum  haa  produoed  by  buds 
Ber  varieties,  and  as  ono  variety  uf  the  gooseberry  has 
ti»t  the  same  time  four  distinct  kinds  of  fruit,  it  in 

]y  puKsible  to  believe  that  all  these  variations  are  due  to 

ion.  We  can  hardly  believe,  as  remarked  in  a  {irevioiis 
that    all    the    many    peaeliea  which    have    yielded 

jne-buda  are  of  crossed  parentage.  Lastly,  in  atich 
that  of  the  moss-rose,  with  its  [loculiar  calyx,  and  of 
whicli  buaiB  opposite  leaves,  in  that  of  the  Imanto> 
I,  Ac.,  there  is  no  known  natural  species  or  variety 

VmJ  1*  worth  while  to  cull  Tcrtion  to  b  ohiirsrtfr  Dut  origiDall]' 

-      -'  e  MTcril  mcuu    by  giinnl  b;   ■    rrou,    bul   mhlch   had 

■od      fruit     l>ecnniii  loog  Iwen  la*l,u  wilbwhite-flowncd 

lottlod.     FirtUy,  bj  th*  T>riet>e>,  which  wa  >hsll  hsiealUr  mi 

.  of  ths  polUn  of  inutbtr  oSlta  brrnnia  iitrlpfil  with  loro*  olhsT 

r  ipcclsn.   u    ia  the  cumi  colour.     Ijutlir.  thara   an   auti,  w 

MBgM  Uld  miiic.    Secondly,  wbrn    |>«<  ho  an  piudurvd  wUh    ■ 

I   of  tb>    Erst    grDcrmtloD,  hilf  or  qniiTIcr  of  tha    fruit    liU   > 

nlonngfthe  two  furfnl*  nnclariD'.   in   nfaloh    th*   rbiup    ia 

lllf  ubjt*,  u  wilb  MinbiJit  ippirtntlj  doa   lu   tinr*  rarUtina, 

Ibna.     Third]  f,    in    CToaud  Ihrongb      ail  bar      bud     or    Mmloal 

'   a   imbK<iaeiit   itaniriiliui]  grnnralioD. 

HO,  through  either  bud  or  '"  '  I'ruductioii  do    \'i[i(t^,*   i>. 

raaratiriii.     Fuurlbij.  by  n-  37.    , 
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fnxn  v-liicl)  tlie  characters  in  qii««tii»i  oinild  luire  hcira  dental 
bv  ft  nv«8.  Wc  most  uitribate  kll  sncb  misc«  to  th*  \fffU- 
ftBc«  of  «lwoliitel_T  new  cliatacterB  in  tli9  buds,  llie  vwictiei 
wliicfa  b»Tfl  Uios  arisen  cannot  be  distingiii«hod  by  wj 
exteraal  cbancter  fium  seedllngB  ;  this  is  nobirionsly  tbe  am 
wtth  tike  niieties  of  the  ficee.  Azalea,  anil  many  utUtr  pUn% 
It  iIbhtvm  tuitioe  that  all  the  plants  which  bav«  yielded 
bad-Tanationa  have  likewise  varied  greatly  by  sued. 

Tbe  pianta  which  have  raried  by  buds  belong  to  bo  vmbj 
odets  that  we  may  infer  that  almost  every  plant  wonl>l  be 
liable  to  Taiiation,  if  placed  under  the  proper  eicttii^ 
Thene  conditionB.  as  far  as  we  can  jadge,  maittlr 
1  kmg-oon tinned  and  high  cultivation :  for  atnHal 
ftQ  the  planta  in  the  foregoing  list  are  perenniaU,  anil  l»«« 
been  largely  {itupagat«d  in  many  soils,  under  different  climittc 
br  cntttngB,  o&eta,  bnlbs,  tuber«,  and  eepecially  by  bmliliDg 
cr  graftiag.  The  instances  of  annuals  varying  br  bii>lt 
pmdlHing  on  the  same  plant  differently  oolourcd  flowwt 
an  oanparativi^r  rare :  Hopkirk  '"  has  seen  this  with  CU- 
Mlnrfn  (TKolor :  and  it  is  nut  umMmmon  witli  tli«'  Dalna 
and  annoal  IVlphinJam.  According  to  tjir  H.  Schombnr^ 
plants  frmn  the  warmer  temperate  regions,  when  onltivitnl 
maAet  Uw  hot  dimato  of  St.  Domingo,  are  eiuinmlly  liable  «> 
bwl-variatioa.  I  am  informed  by  Mr.  Sedgwi<.-k  that  n 
iven  which  have  often  been  taken  to  Calcutta  always  then 
iiwe  their  mossiiieM ;  but  change  of  climate  is  by  no  meaiu  t 
DcoHBary  cwitingcnt.  as  we  see  with  the  gooseberrT,  mimiit, 
and  itt  many  other  casce.  Plants  living  under  their  luinitl 
oonditions  are  very  rarely  subject  to  bud -variation,  Vi 
gated  Ie«vw  have,  however,  been  observed  under  such  ciicom- 
ktauoee  ;  and  I  have  given  an  instance  of  variation  bybudiot 
aa  ash-ttec  planted  in  ornamental  grounds,  but  it  is  doobtful 
whether  such  a  tree  can  be  considered  as  living  under  stii«ll<r 
uatiLral  couditionu.  Gartner  has  seen  white  ntid  darkml 
fiowers  ptvHiuced  from  the  same  root  of  the  wild  AdaUi* 
mitU/viiMu ;  and  IVof.  Cu^pary  has  seen  a  completely  villi 
Viola  hlea  bearing  flowere  of  two  different  colours  and  sina'*' 


nigibrr;,'  Band  tl,  ht 
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As  will!  plants  are  so  rarely  lialilo  to  bud-variation,  whilst 
hlgblv  eiillivated  jilanto  long  prupngatvd  by  nrlifioiol  nieauB 
hftvc  viulOeil  many  ^'arieties  by  this  form  of  reprcxluctioQ,  wo 
«io  le<l  ihruugh  a  BcricB  suuh  us  tbe  following, — namely,  all 
the  eyes  iu  tfao  Bani«  tiibor  of  the  jiotiito  varying  tn  the  name 
Bkanuvr.^-all  the  fruit  on  a  purple  plum-troe  suddenly 
beeuraing  yellow, — all  the  fruit  on  a  double-floworod  almorni 
Middeuly  becoming  poach  like, — u.11  the  buds  on  grafted  troee 
bping  ill  a  vorj'  slight  degree  afltict4.il  by  the  stock  on  whioh 
they  have  lieen  workud,— all  tho  flowerH  on  a  trauHplauted 
heartftoaiw  changing  for  a  time  in  colour,  size,  and  ahHim, — we 
tiro  lod  by  BHch  a  scries  to  look  at  every  case  of  bud-variation 
98  the  direct  result  of  the  conditions  of  life  to  which  the 
plant  han  been  oxpoHed.  On  the  other  hand,  pluntii  of  the 
Bune  variety  may  be  cultivated  in  two  adjoining  beds,  appa- 
rently under  exactly  the  same  conditions,  and  thoae  in  the  ono 
bod,  118  r.'arriere  iiieiBts,""  will  produce  many  bud- variations, 
and  thoao  in  the  other  not  a  single  one.  Again,  if  we  look  to 
ffoch  cast*  as  that  of  a  peacli-tree  which,  after  having  been  cul- 
[  tivsted  by  tons  of  thousands  during  many  years  in  many 
intriee.  and  aftor  having  amiually  produced  millions  of 
"  I,  all  of  whioii  have  apparently  boun  ox|HMed  to  precisely 
I  conditions,  yet  at  last  suddenly  produces  a  single 
I  with  its  whole  character  greatly  trail sforinwl,  we  arc 
I  to  the  oonolusion  that  the  trnnflformation  stands  in 
h  direct  illation  to  the  conditions  of  life. 

pWe  have  seen  that  varieties  produced  from  setsds  and  from 
"  I  KMmble  each  other  so  closely  in  geui-nil  appcaranoo 
kt  they  cannot  bo  diatingoishod.  Just  us  oertnin  epcciw 
'  i  groups  of  species,  when  propagutod  by  siiol,  are  more 
triable  than  other  sjiccies  or  genera,  so  it  is  in  the  case  of 
"  1  bud- varieties.  Thus,  the  IJueen  of  England  Chry- 
tbthemum  has  prodnoed  by  this  latter  process  no  loss  than 
and  RolUsBon'a  Uniiiiio  Pelargonium  four  distinct 
irieties ;  moss-roses  have  also  produced  several  other  moss- 
The  ItuflucoiB  have  varied  by  buds  more  than  any 
'  group  of  plants ;  but  this  may  bo  in  large  part  duo 
many    members  liaving   been    long  cultivated;    but 

■II  '  I'rmluuliua  ilei  VmrUtu,'  pp.  iS,  70, 
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witihi  UiiBfiann^  groap.  lln'  i**di  hu  oflcn  Tariod  by  Wb, 
whilst  the  npj.le  aud  pear,  U/th  gntled  toiet*  cxtcnATrlr 
coltivateil.  have  rifli-niwi.  as  fur  ns  1  c&ii  asu^rUui,  estran^i 
few  in^^ancos  of  bod-variatiim. 

The  law  of  analcjgiTne  Tariation  holifc  good  with  nrielm 
produo«l  bv  buiU.  as  with  those  prodaoed  from  swil :  mm 
than  one  kind  of  nee  has  sporlfyl  into  a  iui«8-itko;  aim 
than  one  kind  of  canitflUa  has  aesurued  an  hexagutial  fonu ;  aad 
at  least  aevcn  or  i^ght  rarietiea  of  th«  peach  hav«  [irt<dac«] 
nectarines. 

The  laws  of  inheritance  seem  to  he  nearly  tbo  same  with 
somina]  and  bud  varieties.  We  kjiow  bow  cioniuiuiilv  nireTHia 
comes  into  play  with  both,  and  it  may  affc-ct  tlio  wiioK  nr 
only  segments  of  a  leaf,  flower,  or  fndt.  Wlieu  tbo  teideuiT 
to  reversion  afi'ects  many  buds  mi  the  same  tn<o.  it  betmiM 
covered  with  dificront  kinds  of  learee,  flowers,  ur  fmit;  boi 
there  is  reason  to  believe  that  sndi  SactiMting  vanetiixluin 
generally  arisen  &om  seetl.  It  is  well  known  that,  unt  uf  • 
uunlicr  of  seedling  varieties,  acme  transmit  their  diaiwttf 
much  more  truly  by  sood  than  others  ;  sv  willi  Ixid-vorieUA 
some  retain  their  cliaracter  by  successive  hnds  more  truly  lliM 
others  ;  of  which  instances  hare  been  pven  with  ttra  kind* 
of  variegated  Euonyniua  and  with  certain  kinds  of  tuli]K  ukI 
pelargoniums.  Notwithstanding  the  sudden  pn>dnctioQ  of 
biid< varieties,  the  oharoctors  thns  acquired  aro  soDivtiiiM 
capable  of  transmission  by  seminal  reproduction :  Mr.  Rinn 
has  found  that  moss-roses  generally  repriKluce  themselves  by 
seed  :  and  the  mosey  character  has  Itecn  transferred  by  cnwiDg 
from  one  species  of  rose  to  another,  'i'he  lloetun  DectariiK 
which  appeareil  as  a  bud- variation,  prorluood  by  seed  a  eliat^ 
nllied  nectarine.  On  the  other  hand,  seedlings  from  sm» 
bud-vnriatiima  have  proved  variable  to  an  extreme  degtw.'" 
Wo  have  also  heard,  on  the  aiithority  of  Mr.  Salter,  tint 
eecds  taken  from  a  bianch  with  leaves  variegated  thtuiijcb 
bud-variation,  transmit  this  character  very  feebly  ;  wMlrt 
many  plants,  which  were  variegated  as  seedlings, 
variefCttlion  to  a  large  proportion  of  their  pn^^eny. 

Although  1  have  been  able  Ut  oulleot  a  good  toanjr 
<"  *:»n*it,'  Prwioolion  ita  V»litUt,'  p.  39, 
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butl-vftriation.  as  elmwii  iii  the  previous  lists,  and  might  pn> 
Tiftbly,  hy  searching  foreign  horticultural  works,  Iiave  ool- 
lectcil  very  mauy  more  canes,  yet  their  total  niimlMT  is  au 
nothing  ju  coraparison  with  that  of  seminnl  varieties.  With 
Bredlings  raiseal  from  the  more  variable  cultivated  plants,  the 
variatiuiiB  jire  almost  infinitely  numerous,  but  their  difference* 
»re  gtmt'i-ally  slight :  uuly  at  long  intervals  of  time  a  strongly 
miirkixl  mudificatioD  appears.  On  the  other  haud,  it  is  a 
singular  and  inexplicable  fact  that,  whra  plants  vary  by  buds, 
the  v«i  iations,  though  they  occur  with  comparative  rarity,  are 
uften.orevL'ngenerally.strongly  pronounced.  1 1  struck  me  that 
this  might  perhaps  l>e  adolnsion,  and  that  slight  chaugesaften 
iicciirrcd  in  buds,  but  were  overlooked  or  not  recorded  from 
being  of  no  value.  Accordingly,  I  applied  to  two  great 
aotborities  on  tbis  subject,  namely,  to  Mr.  Rivera  with 
respect  to  fruit-trees,  and  to  Mr.  Salter  with  resjiect  to  flowera. 
Mr.  Rivi'rs  is  doubtful,  hut  docs  not  remember  having  noticed 
very  rtlight  variiitioiis  iu  fruit-buds.  Mr.  Waller  informs  me 
that  with  flowers  such  do  occur,  but,  if  pnipagated,  they 
generally  lose  their  new  character  in  the  following  year ;  yet 
ho  cunciirs  with  me  that  bud-variations  usually  at  once  assume 
a  decided  and  permanent  character.  We  can  hardly  doubt 
that  this  is  the  rule,  when  we  reflect  on  such  cases  as  that 
of  the  poach,  which  has  been  so  carefully  observed,  and  of 
which  such  trifling  seminal  varieties  have  been  propagated,  yet 
this  tree  has  repeatedly  proiluced  by  bud- variation  nectarines, 
and  only  twice  (as  far  as  I  can  learn)  any  other  variety, 
BaUR'ly.  the  Early  nud  Late  Grosse  M.ignonno  [)eache8 :  and 
these  differ  from  the  parent-tree  in  hardly  any  character 
except  the  period  of  maturity. 

To  my  surprise,  I  hear  from  Mr.  StJter  that  he  brings  thu 
principle  of  selection  to  bear  on  variegated  plants  propagated 
by  buds,  and  has  thus  greatly  improved  and  fixed  several 
varieties.  Hu  informs  me  that  at  first  a  branch  often  pro- 
duces variegated  leaves  on  one  side  alone,  and  that  the  leaves 
are  marked  only  with  an  irregular  edging  or  with  a  few  linos 
of  white  and  yellow.  To  impntvo  and  fix  such  varieties,  he 
finds  it  necessary  to  encourage  the  buds  at  the  bases  of  the 
most  distinctly  marked  leaves,  and  to  propagate  from  them 
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alone.  By  followiag  with  pereeverance  this  jilan  dnrinj; 
three  or  four  mioct'Sfiivo  ecasona,  ft  distinct  and  &xod  vamij 
can  generally  I>e  Becurt'd. 

Finally,  tho  facts  given  in  this  chapter  prove  in  how  eU* 
and  remarkable  a  manner  tho  gena  of  a  fertilised  seed  auJ 
the  small  cellular  mass  forming  a  bud,  reacmble  each  other  io 
all  their  functions— in  their  power  of  inheritance  with  owa- 
eional  reversion, ~  and  in  their  capacity  for  variation  of  liio 
same  general  nature,  in  obedience  to  the  same  laws,  ThiB  re- 
semblance, or  rather  identity  of  character,  is  show^l  in  the 
most  striking  manner  by  the  fact  that  the  t^lhilar  t'tusB*! 
of  one  species  or  variety,  when  budded  or  graftenl  iiu  another. 
may  give  rise  to  a  bud  having  an  intei'mediate  chancltn-. 
We  have  seen  that  variability  does  not  depend  on  seiiul 
generation,  though  much  more  frequently  its  con  com  i  taut  thaa 
of  bud  reproduction.  We  have  seen  that  hud-varialnlitt 
is  not  solely  dependent  on  reversion  or  atavism  to  long-lnrt 
characters,  or  to  thoso  formerly  acquired  from  a  cross,  bnt 
appears  often  to  be  spontaneous.  But  when  we  ask  oorwlTn 
what  is  the  cause  of  any  particular  bad-variation,  n~c  are  Iwt 
in  doubt,  being  driven  in  some  tutsos  to  look  tii  the  direct 
action  of  the  external  conditions  of  life  as  sufficient,  and  in 
other  cases  to  feel  a  profound  conviction  that  the^e  hitve  pUytd 
a  quite  suhordiuate  part,  of  not  more  iiuport»nce  than  the 
nature  of  the  spai-k  which  ignites  a  mass  of  combustiblii 
matter. 


t  snbject  of  inheritance  ie  au  immense  one,  and  has  lieen 
|Kted  by  many  1111  thors.  One  work  aloue,  ■  Ue  THerimite 
torelle,'  by  Dr.  Prosper  LucaB,  runs  ti>  the  length  of  1562 
.  We  must  confine  ourselves  to  certain  points  whioh  have 
■  iinportaiit  beiuing  on  the  general  subject  of  variation,  both 
"h  domestic  and  natural  prodiiotions.  It  is  obvious  that  a 
iation  which  ia  not  inherited  throws  no  light  on  the  deri- 
1  of  species,  nor  is  of  any  service  to  man,  except  ui  tlie 
e  of  perennial  plants,  which  can  be  propagated  by  buds. 
'T  animals  and  plants  had  never  been  domesticated,  and 
i  ones  alone  had  been  observed,  we  should  (irobahly  never 
>  heard  the  saying,  that  "  like  begets  like,"  The  propo- 
a  would  have  been  as  Bclf-fvident  as  that  aJl  the  buds  on 
B  eame  tree  are  alike,  though  neither  proposition  is  strictly 
For.  aa  has  often  l>wn  remarked,  probably  no  two 
vidnula  are  identically  the  same.  All  wild  auimals  rc- 
^gniBe  each  other,  which  shows  that  there  is  some  difibrence 
between  them  ;  and  when  the  eye  is  well  practised,  the  shop- 
herd  knows  each  sheep,  and  man  can  distinguish  a  fellow- 
man  out  of  millions  on  millions  of  other  men.  Some  authors 
havtt  gone  so  far  as  to  maintain  that  the  jiroduction  of  alight 
differences  is  as  much  a  necessary  function  of  tlie  powers  of 
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generation,  ne  the  pnxlucUua  uf  o£5ipring  like  their  faRots. 
Thia  view,  as  we  ahtill  see  in  it  futnru  clinpU-r,  is  not  thonK<i- 
©ally  piobalilo,  though  practiiwlly  it  holds  good.  The  mriog 
thiit  *'  like  l>ogel«  liko  "  has,  in  fnct,  arisen  fiotn  the  perfect 
•uanftdimce  ft'lt  by  brt-eders,  that  a  superior  or  iBfurior  muhmI 
will  goni-rally  rupixxluoe  its  kind ;  hut  this  vurj-  superiorit; 
nr  inferiority  ahuwa  that  the  individuu]  in  ijuvetioii  hu 
departed  slightly  from  its  typit. 

The  whole  aubjoct  of  inheritance  is  wonderfnl.  When  i 
new  cliaractcr  arises,  whatever  its  naturi)  may  lie,  it  gtmentllT 
tendit  to  he  inherited,  at  least  in  a  temporary  and  somotinu* 
in  a  nwwt  persistent  manner.  What  can  be  more  wondtrfut 
than  that  muie  trilling  peculiarity,  not  primonlially  attachal 
to  tlie  species,  should  be  trans]nill«d  through  the  male  itt 
fomiile  eexual  c«Ue,  which  aro  bo  minute  an  not  to  be  visiUe 
fa)  the  naked  eye,  and  uft^-Tn-ards  through  the  inocManl 
changes  of  a  long  course  of  development,  undergone  either  in 
the  womb  or  in  the  egg,  and  ultimately  appear  in  the  offiipriag 
when  mature,  or  even  when  ipiite  old,  as  in  the  chob  of  oertain 
diseases?  Or  again,  what  can  ho  more  woudiirful  than  U« 
well-asi%rtaine<l  fact  that  the  minute  ovule  of  a  good  milidiig 
cow  will  produce  a  male,  from  whom  a  cell,  in  union  with  ao 
ovule,  will  produce  a  female,  and  she,  when  mature,  will  lian 
large  mnmmary  glands,  yielding  an  abnnilant  snpp] y  of  Diilk, 
and  even  milk  of  a  particular  quality?  Nevcrthelesa.  the 
realsubject  of  Hnrprise  is,  as  Sir  H.  IloUund  has  well  remarked.' 
not  that  a  character  should  lie  inherited,  but  that  any  sluinld 
ever  fail  to  bo  inherited.  In  a  future  chapter,  devot**!  to  an 
hypothesis  which  I  have  tennod  pangenesis,  an  atlcmpt  will 
bu  made  to  show  the  nienua  bfr  which  characters  of  all  kinds 
are  transmitted  from  generation  to  generation. 

Some  writers,^  who  have  not  attended  to  natural  hiBtwy, 
have  attempted  to  show  that  the  foixx  of  iuhoriiauuo  haii  Wb 
much  exaggerated.  The  breeders  of  animals  would  smile  at 
such   simplicity;    and  if  they  condescended    to   make  utj 

'  -Mcdiul  NdIm  »nJ  Reflertions.'  tistic*.    .'4ws1»i  Mr.  Bnirm.  Pk^hm 

3r<l  edit.,  1855,  p,  2S7.  of     Moral     rhilosophir.     ia     ■  Pnt 

■  Mr.  Buckle,  in   hU  '  Uutorf  of  Anirricnn   Aciul.  vl  Scitartn,'  ttL  t< 

CiTiUmtion.'  eiprcuu  clauhti  on  ths  ]>.  lO'l. 
mbjjpt,  owiftg  to  the  w«nl  of  st»- 
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-,  might  ftsk  wlint  would  lie  the  oliance  of  wiitnittf  » 
)  if  two  iiifprior  aniiimlH  were  jwireil  togothtT?  Tbey 
ig^ht  Mk  whether  the  half-wild  Aralie  were  led  by  theoraU- 
L  tiotioDB  to  keep  pedi<;reeB  of  their  horses  ?  Wbj  lum 
'igreee  been  Bcniptilonaly  kept  ami  published  of  the  Slwrt- 
n  cattle,  and  more  recently  of  the  Hereford  breed  ?  la  ii 
K  tUiuioii  thnt  these  roccntly  iniproved  aiiiiuala  safely  trwu^ 
Bit  their  escelletit  (iiialitieH  even  when  croesod  witli  otlMr 
neds?  have  the  Shorthornn,  without  gooil  reiuum.  \wto 
ihued  at  immense  prices  and  exported  to  alnii«t  avwry 
T  of  the  ({loliu,  a  thoii>and  guineas  having  lieen  givon 
kball?  With  groylumndB  jiedigrees  have  likowiae  bees 
L,  and  the  names  of  such  do^s,  ae  Snowball,  Major,  Sec. 
are  as  well  known  U>  cuiireors  as  those  of  EoUpfie  and  Ileroi 
on  the  tiirf.  Even  with  the  Giimeoock,  pedigrees  of  famoua 
strains  were  formerly  kept,  and  extended  back  for  a  oentnry. 
With  pigs,  the  YorkBhire  and  Cumlwrland  Ijreeders  "  pi-eservo 
and  print  pedigiswa ;'"  and  to  show  how  siit-h  highly-bred 
auimals  are  valued.  I  may  mention  that  Mr,  Urown,  who 
wno  all  thtj  firat  prizes  for  smihll  breeds  at  Itirmingbam  in 
1850.  Bold  a  yotiiig  sow  and  boar  of  his  breed  to  Lord  Duoie 
ftir  43  guineas;  the  sow  alone  was  afterwards  sold  to  tho 
H»v.  F.  Thursby  for  65  guineas;  who  writea.  "She  paid  m« 
very  well,  liaving  sold  her  produce  for  300/.,  and  having  now 
four  breeding  sows  from  her."  ^  Hard  cash  ])aid  down,  over 
anii  over  again,  is  an  excellent  test  of  inherited  sajieriority. 
In  fact,  the  whole  ait  of  breeding,  from  which  such  great 
n\4al(ahave  been  attained  during  the  present  ocntnrj-.  depends 
i>ii  tho  inheritance  of  each  small  detail  of  striictiin\  But 
iiiheritaneu  is  not  certain  ;  for  if  it  wero,  tho  brecilcr's  art* 
wnuld  be  reduced  to  a  certainty,  and  there  would  ho  little 
wope  left  fur  that  wonderful  skill  and  perseverance  shuwu  by 
the  men  who  have  left  an  enduring  monument  of  their  sucueaa 
in  the  prcHcnt  state  of  our  dmnesticated  animals. 
It  is  hardly  possible,  within  a  moderate  oonipass,  toiinprcss 

•  For  !('■"*>'"">''•.  •«  I^"'*  ■  ""-      W'-  Sidney'"  «lll.  of  •  VoirtU,  oo  lh» 
■nolle  Aninikla  of  thrBrilith  liUuli'.'        Pi|t.'  1SUr>,  p|i.  II. -Ji. 
IWi,  p.  721,      Fnr  gamc-fawK  m  '  ■  Thn   Stud    Kwrn,'  Uj  (Wil,  p. 


■Th.   Ponllry  B*ok,'  hy   Mr.  T.get- 
tii*i«r,  leUS,  p.  1!3.    For  pig^  m 
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t>n  tlie  Hii"d  «f  those  who  have  not  attended  to  ihe  snbJKt. 
the  full  ix>nvi(!tioii  of  tho  force  of  inheritance  which  is  slowW 
ac«iuired  hy  roaring  animals,  by  studying  the  nuiny  trntiM 
irhich  have  l>cen  ptibliBhod  on  the  various  domestic  ■"■■"■■^'i 
anil  by  couvorsing  with  breviers.  I  will  select  a  few  bcU 
of  the  kind,  which,  as  far  aa  I  can  jndge,  have  ntoet  inflmfflwd 
mr  own  mind.  With  man  and  the  domestic  auimala,  wstui 
pM.'oliarities  have  appeared  in  an  individual,  at  mre  iutervali^ 
or  only  one*  or  twice  in  the  history,  of  the  world,  but  hayt 
n)amM.-arcd  in  several  of  the  rhildren  and  granduhJldno. 
TIi'is  Luinl>ert.  "the  i>orcu pine-man,"  whose  akin  was  thiddf 
covered  with  warty  projections,  which  were  periodiallT 
iBQulted.  had  all  hia  six  children  and  two  graiidsoua  aiinilulj 
affected.^  The  face  and  body  being  covered  with  longhair. 
Accompanied  by  deficient  teeth  (to  which  I  ahull  hmAfte 
refer),  occurred  in  three  aucceasive  generations  in  a  Sianeiv 
family ;  but  this  case  is  not  uidque,  as  a  woiuuu  *  with  t 
completely  hairy  face  who  was  exhibited  in  London  iu  li>03, 
and  another  instance  haa  recently  occurred.  Colonel  IlaHain' 
has  described  a  race  of  two-l^ged  pigs.  "  ihe  hinder  cxtrcmi- 
tiee  being  entirely  wanting;"  tind  this  deficiency  was  tm* 
niittcd  through  three  general  ions.  In  fact,  oil  raw 
preaeuting  any  remarkable  peculiarity,  sdch  as  solid-hixrfed 
awino,  Mauc-hanip  sheep,  niata  cattle,  Ac,  «re  iiuctuiaBS  of  tk 
iong-cou tinned  inhoritanco  of  rare  deviations  of  btmoton, 

When  we  reflect  that  certain  extraondjnary  pecaliarilia 
have  thus  appeared  in  a  single  individual  out  of  nuo; 
millions,  all  ^posed  in  the  same  country  to  the  inuno  genenl 
conditions  of  life,  and,  again,  that  the  same  extraordi&uf 
peculiarity  has  sometimes  appeared  in  individuals  lirisf 
under  widely  diSerent  conditions  of  life,  we  are  dri^'eo  to 
conclude  that  such  peculiarities  are  not  directly  due  to  tin 
action  of  the  surrounding  conditions,  but  to  unknown  lawi 
acting  on  the  organisation  or  constitution  of  the  individwli 

*  '  Fhilognphical  Treimctioiu,'  1755,  th«  mnlei  alDnc. 

p.  33.     1  hurt  KID  onlj  Kcoud-baod  '  BsrUra  Van  Beck.  (inM  ■  I 

accouciU  of  the  Ino  t^rmiUonf.     Mr.  am  iDfonntJ  b;  th*  Strr.  W.  D.  F* 

&ed;n-ick,  ID  ■  paper  to  which  I  ahull  in    W.HidUrD'i    'Gailrrf     rf    "  ~ 

nereaftor  oflen  relWr,  ilatM  thnt/uur  I'grtraita,'  181(1,  raj.  ii. 

gcacritiona  were  affected,  uul  in  eadi  '  ■  Proa.  Zmlog.  Svc.,'  1813,  |>  J| 
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— tliat  their  production  stands  in  hardly  closer  relution  to  the 
contlitions  of  life  than  does  life  itself.  If  this  be  so,  and  the 
occurrence  of  the  eaiue  uiiiisiial  character  in  the  child  and 
parent  cannot  be  attributed  to  both  having  been  exposed  to 
the  same  nnusnal  conditions,  then  the  following  problem  is 
%vorth  consideration,  as  showing  that  the  regiilt  cannot  hu 
6  authors  have  suppoeed.  to  mere  coincidence,  hut 


must  l>e  conaeijuent  ' 
inheriting  something 
it  lie  aasamed  that,  ii 


111  priim  chance  that 

8o  affected  ie  only  one  in  a  milliui 

consist  of  sixty  millions,  composed, 
million  fa.milieH,  each  containing  si 


the  meml>er8  of  the  same  family 

11  common  in  their  constitution.     Let 

a  Urge  population,  a  particular  affec- 

n  one  out  of  a  million,  so  that  the 

idividual  taken  at  random  will  be 

l«t  the    population 

)  will  assume,  of  ten 

members.      On  these 


data,  I'rofessor  Stokes  has  calculated  for  mo  that  the  odds 
nvill  he  no  less  than  833J  millions  to  1  that  in  the  len  million 
families  there  will  not  be  even  a  single  family  in  which  one 
parent  and  two  children  will  be  affected  by  the  poeuliarity 
in  question.  But  numerous  iuetancea  could  he  given,  in 
-which  several  children  have  been  affected  by  the  same  rare 
peculiarity  with  one  of  their  parent*  ;  and  in  this  case,  more 
especially  if  the  grandchildren  be  included  in  the  calculation, 
tho  odds  against  mere  coincidence  become  something  prodi- 
gious, almost  beyond  enumeration. 

In  some  respects  the  evidence  of  inheritance  is  more 
striking  when  we  consider  the  reappearance  of  trifling  pecu- 
liarities. Dr.  Hodglcin  formerly  told  mo  of  an  English  family 
in  U'hich,  for  many  generations,  some  members  had  a  single 
lock  differently  coloui'ed  from  the  Test  of  the  hair,  I  knew 
an  Irish  gentleman,  who,  on  the  right  side  of  his  head,  had  a 
small  white  lock  in  the  midst  of  his  dark  hair :  he  assured 
ue  that  his  grandmother  had  a  similar  lock  on  the  same  side, 
atid  bis  mother  on  the  opposite  side.  But  it  is  superfluous  to 
give  instances ;  every  shade  of  expression,  which  may  often 
be  seen  alike  in  parents  and  children,  tells  tho  same  story. 
On  what  a  curious  combination  of  corporeal  struoture,  mental 
crlmracter,  and  training,  handwriting  depends !  yet  every  one 
naust  have  noted  the  occasional  close  similarity  of  the  haud- 
VOL.  I.  2  u 
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writing  in  father  and  eon,  &ltlki>ugli  the  father  hail  not  tangbl 
hia  sou.  A  great  collector  of  anto^rtiphB  usHtired  me  thnt  in  liu 
collection  there  were  Boveral  BignatiireA  of  father  aad  eon  hardly 
iliatinguiBhable  except  b;  their  iatm.  Hofacker,  in  Gennaoy. 
reiuarka  on  the  inheritance  of  handwriting  ;  and  it  has  even 
lieeu  asserted  that  English  boys  when  taught  to  write  b 
Franco  naturally  cling  to  their  English  manner  of  writijig; 
but  for  6o  extraordinary  a  statement  more  cviiienoe  is  reqoi- 
site.'  <;ait,  gesttires,  voice,  and  general  bejiriug  are  all 
inherited,  as  the  illustrious  Hunter  and  Sir  A.  Carli&le  hiin 
iuBifited."  My  father  com  muni cat«d  to  me  somo  Btriking 
instil  noes,  in  one  of  which  a  man  died  during  the  e«rly  infancj' 
of  his  eon.  and  my  father,  who  did  not  see  thia  eon  ntttU 
grown  up  and  out  of  health,  declared  tliat'  it  eeenied  to  him 
as  if  his  old  friend  had  risen  from  the  grave,  with  all  W* 
highly  peculiar  habits  and  niannore.  Peculiar  itianners  p)s 
into  tricks,  and  several  instancea  could  bo  givon  ot  thwi 
iuLeritanoe ;  as  in  the  case,  often  quoted,  of  the  fatherwlio 
generally  slept  on  his  back,  with  his  right  le^  crossed  over 
liio  left,  and  whose  daughter,  whilst  an  infant  in  the  ctadlfl. 
followed  exactly  the  same  habit,  though  an  attempt  wu 
made  to  cure  her."  1  will  give  one  instance  wltic^  bu 
fallen  under  my  own  olwervatiiui,  and  which  is  curious  fnan 
being  a  trick  associated  with  a  peculiar  state  of  mind,  tiamd;, 
jileasureable  emotion.  A  Iwy  had  the  singular  liabil,  wboi 
pleased,  of  rapidly  moving  his  fingers  parallel  to  each  other, 
and,  when  much  excited,  of  raising  both  hands,  with  tb 
Sngers  still  moving,  to  the  sides  of  his  face  on  a  lerd  villi 
the  eyes ;  when  this  b<)y  was  almost  an  old  man,  lie  could  etHl 
hardly  resist  this  trick  when  much  pleased,  but  fruio  fti 
absurdity  concealed  it.  He  had  eight  children.  Of  th>«e,* 
girl,  when  pleased,  at  the  age  of  four  and  a  half  years,  uond 
her  fingers  in  exactly  the  Kame  way,  and  what  is  vtill  nAAa, 
when  much  excited,  she  raised  both   her  hands,  with  bar 

'  Hufankvr.'Ufutrdii!  Ei[ruDach»r-  Crlisle,   '  FhiL  Transsrt..'   1814,  |i 

t*ii,'&c,  1828,  a.  W.     With  rBsjiMt  04. 

tn    FrHaci^.    Roport    by    Htriact    ia  "  GIrnu  it  BvinrtlgSDH.  *0>  !• 

■Cumptei  Kendan,'  1847.  p.  593.  Gvm-rntiini,'  p,  Z8-J.    1  hare  gira>s 

*  Huutrr.  as    qnntrfd  in  HHrlanV  lOBtogmu  disc   in   m;  bouli  at  'Q* 
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fingers  still  moving,  to  the  siJes  of  her  fftce,  in  exnctly  t.ha 
Baine  Dianner  as  her  father  had  done,  aud  aonietimes  even 
still  oontinuod  to  do  no  wheu  alone.  I  never  heard  of  any  one, 
eicoepting  this  one  njan  and  his  little  daughter,  who  had  tliia 
Strang  habit ;  and  certainly  imitation  waa  in  this  instance 
out  of  the  question. 

Some  writers  have  doubted  whether  tlioso  comiilox  mental 
attributes,  on  which  genius  and  talent  depend,  are  inherited, 
even  when  both  pari'iits  are  thus  endowed.  But  he  who  will 
study  Mr.  Galton's  able  work  on  '  Hereditary  Genius '  will  havB 
his  doubts  allayed. 

Unfortunately  it  matters  not,  as  far  as  inheritanoe  is  oon- 
cemod,  how  injurious  a  quality  or  stmcture  may  be  if  com- 
patible with  life.  No  one  can  read  the  many  treatises  "  on 
hereditary  disease  and  doubt  this.  The  ancieuta  were  strongly 
of  this  opinion,  or,  as  Raucliin  expresses  it,  Omneg  Qraci,  Artd>M, 
el  Laiini  in  eo  eontentiunt.  A  long  catalogue  could  bo  given  of 
all  sorts  of  inherited  malformations  and  of  predisp(»ition  tj) 
vai-ioua  diseaBes.  With  gout,  fifty  per  cent,  of  the  caaett 
observed  in  hospital  practice  are,  according  to  Dr.  (larrod, 
inherited,  and  a  greater  [wrcentage  in  private  pnKitice.  Every 
one  knows  how  often  insanity  runs  in  families,  and  some  of 
the  cuaca  given  by  Mr.  Sedgwick  are  awful, — ae  of  a  surgeon, 
whose  brntlier,  father,  and  four  {mtemal  uncles  were  all 
inaane,  the  latter  dj'ing  by  suicide ;  of  a  Jew,  whose  father, 
mother,  and  six  brothers  and  sisters  were  all  mad ;  and  in 
onme  ot>ior  cases  several  memlicrs  of  the  same  family,  during 
three  or  four  successive  generations,  liave  committed  suicdde. 
Striking  instances  have  been  recorded  of  epilepsy,  consump- 


u-]>hiea[  TmtiiB  un  Hnnllt«i7  ?i- 
calinritiu,'  Snd  tdil.,  1815.  tttav 
on  'Ueralitirj  DIkuu,'  bj  Dr.  J. 
Slcioan.  1S43.  Soi  Paget,  id  -McdiaU 
Timu,'  lSa7,  p.  \9i,  on  Ihe  lBh«rt- 
tanc*  nf  Caouer)  Dr.  Ouuld,  In 
'  froc  iif  Anwrina  Acul.  or  fiitatitt,' 
Nnv.  »,  1»53,  KivB  >  i-uriutw  cu*  of 
hereditarj  b!u«tling  in  four  tfeovT^ 
lioiK.  Uuliii,  ■  »i»llu>l  KcHAirha,- 
p.  SS3. 


I'HcrMiU  Nalurellc,' 1847;  Mr.  W, 
Sadgwick.  ia  'British  and  Foreign 
Mcdico-Chirnrg.  Reriew,'  April  anU 
Jotr.  laui,  and  April  aciil  Juiy,  1863  : 
t>r.'a*rTod  on  Gaot  ia  qDotad  id  these 
irtlclo.  8irHenrjHc.lland,'M<Kll<:>l 
Notn  iDd  K<:H«CiciDs,- 3nl  edit.  IHS.'.. 
PioiTT.  '!>(■  I'HerMitJ  ilaos  Im 
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tion,  Bfithtna,  rtone  in  the  bl&ddor,  cancer,  profuso  bl««diiig 
from  the  §li);hto8t  iiijtirios.  of  the  mother  not  giving  milk,  anil 
of  had  parturition  boing  inherited.  In  this  latt«r  ruepeul  I 
may  mention  an  odd  case  given  by  a  good  olBerrer,"  in 
whiuh  tho  faiilt  lay  in  the  ofiapring,  and  not  in  the  motbcr: 
iu  a  paH  of  Yorkshire  the  fariiK-rs  continued  to  select  cattlu 
with  large  hind-qiiarters,  until  they  made  a  straiu  o«U«d 
"  Dutch-bnttockod,"  and  "  the  monstrone  size  of  the  biitlodn 
of  the  oalf  was  freqaently  fatjil  to  the  cow,  and  numbeis  of 
cows  wore  annually  lost  in  calving." 

Instead  of  giving  numerous  details  on  vaiioua  inherited  ratMom- 
ationa  atid  diHeoEea,  I  will  confine  myself  to  one  organ,  that  which  is 
tho  moBt  complex,  delicate,  and  probably  best-known  in  the  hamin 
tr&me,  namely,  the  eye,  with  its  accessory  parts.*^  To  begin  iritb  Ibe 
latter  :  I  have  received  an  account  of  a  family  in  which  one  paieat 
and  the  children  are  affected  by  drooping  eyelids,  in  so  pecnliir  « 
manner,  that  they  cannot  see  without  throwing  their  heads  batk- 
wards.  Mr.  Wade,  of  WakoHeld,  ho-sgivenmean  analogous  eiM  of 
a  man  who  hod  not  his  eyelids  thus  affected  at  birth,  nor  trmd 
their  state,  as  far  as  was  known,  to  inheritance,  but  they  began  to 
droop  whilst  he  was  an  infant  after  suffering  from  fits,  ami  hs  itt 
transmitted  the  affection  to  two  out  of  his  three  childrai,  m  «u 
evident  in  the  photoi;raphs  of  the  whole  family  sent  to  me  tai$etto 
with  this  account.  Sir  A.  Carlisie"  specifies  a  pcndnlom  biHp 
the  eyelids,  as  inherited,  "  In  a  fiimiiy,''  says  Sir  H.  HoUud,' 
"  where  the  father  had  a  ain^ar  elongation  of  the  upper  ejeGo, 
seven  or  eight  children  wore  bom  with  the  same  deformity;  two  or 
three  other  children  having  it  not"  Many  persona,  as  I  hear  from 
Sir  J.  Paget,  have  two  or  three  hairs  in  their  eyebrows  much  lin^ 
than  the  others ;  and  even  so  trifling  a  peculiarity  as  this  oertainlf 
runs  in  fomilics. 

With  respect  to  the  eye  itself,  the  highest  authority  in  &igtand, 
Mr.  Bowman,  has  been  so  kind  ae  to  give  me  the  following  lenub 
on  certain  inherited  imperfections.  First,  hypcnnetronia,  <" 
morbidly  long  sight:  in  this  affection,  the  organ,  instead  ct  heio^ 
spherical,  is  too  flat  from  front  to  hack,  and  is  often  altogether  toa 
small,  so  that  the  retina  is  brought  too  forward  for  tho  fimus  of  Iba 
humours;  oonseqiiently  a  convex  glass  is  required  for  dear  liiioo 


"  Mirshill,  quoted  by   Yuuntt  in       "tht 
hi»  work  CD  Cattle,  p.  ■ISi.  mr. 

"  Mmml  any  other  orgnn  mEght  "  ■  Phiinwph.  Tnniact,'  1114,  f 

hi»T«    been   lelecled.       For    initanw.        9+. 
Ml.   J.   TontM,  'System   uf    Dental 
Surgery,'    2nd   edit,,    187.1,    p.    114, 
givei  many  inntuncei  with  teeth,  uid 
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of  near  objects,  nnd  frequently  even  of  distant  onei!.  This  stat« 
occurs  congenitally,  or  at  a  very  early  age,  ofteD  in  Berernl  children 
of  tbe  panie  fiunily,  where  one  of  the  parenta  has  presented  it." 
Secondly,  myopia,  or  short-Ri^bt,  in  which  the  eye  iB  egg-ebaped  and 
too  long  from  front  to  back ;  the  retina  iD  this  case  lies  behind  tbe  - 
tbcns,  and  is  therefore  fitted  to  tee  distinctly  only  very  near  otijeots. 
This  condition  is  not  coDimonly  congenital,  but  coniea  on  in  youth, 
the  liability  to  it  being  well  known  to  be  transmiBsilile  from  parent 
to  child.  The  change  from  the  ^piiericnl  to  tlieovoidal  shape  seems 
the  immediate  conxcquenc^  of  eomcthing  like  infiamniation  of  the 
coats,  under  which  they  yield,  and  there  is  ground  for  belicTing  that 
it  may  often  originate  in  causes  acting  on  the  individual  afiected,'' 
and  may  thenceforward  become  traneoiisMble.  When  both  parents 
are  myopic  Mr.  Bowman  has  obserred  the  hereditary  tendency  in 
this  (Urectiou  to  be  heightened,  and  some  of  the  children  to  be 
myopic  at  tin  earlier  age  or  in  a  higher  degree  than  their  parents. 
Thi^lly,  squinting  is  a  familiar  example  of  hereditary  transmission ; 
it  is  fi-c'fiu'utly  a  result  of  such  optical  defects  as  have  been  above 
HK-iiliiiiiid;  but  the  more  primary  and  uncomplicated  forms  of  it 
five  alM)  Riiuietimes  in  a  marked  degree  transmitted  in  a  family. 
Foorllil)',  I'filitniel,  or  opacity  of  the  crystalline  icns,  is  commonly 
oliserved  in  persons  whose  parents  have  been  similarly  affected,  and 
often  at  on  earlier  age  in  the  children  than  iu  the  parents.  Occasion- 
ally more  than  ono  child  in  a  family  is  tlius  alflicled,  one  of  whose 
parents  or  other  relations,  preaents  the  senile  form  of  the  complaint, 
^'hen  cataract  affects  several  memlters  of  a  family  in  the  same 
generation,  it  in  often  seen  to  commence  at  about  the  same  age  in 
each:  '■!/■,  in  one  family  several  infants  or  young  persons  maysnfier 
from  it;  in  another,  several  persons  of  middle  age.  Mr.  Bowman 
also  informs  me  that  he  has  occasionally  seen,  in  several  members  of 
the  same  family,  various  defects  in  either  the  right  or  left  eye;  and 
Mr.  While  Cooper  has  often  seen  peculiarities  of  vision  confined  to 
one  eye  reappearing  in  the  some  eje  in  the  offspring." 

The  following  cases  are  taken  from  an  able  paper  by  Mr.  W, 
Sedgwick,  and  from  Dr.  Prosper  Lucas."  Amanrosis.  either  con- 
genital or  coming  on  late  in  life,  and  causing  total  blindness,  is  ofUm 
inherited ;  it  has  been  observed  in  throe  successive  generations. 
Congenital  absence  of  the  iris  baa  likewise  been  transmitted  for 


■■  Thie  aO'ectioti,  u  I  himr  ft-om 
Mr.  Bowiniiii,  hnB  bcrn  Mj  dewribed 
and  >lmki:a  of  ai  haredltAry  bj  Dr. 
DiiDden  of  (Jlrei'ht,  wboje  wutk  w») 
published  in  Engllih  by  the  gydtnhnm 
SiKiaty  io  1864. 

•'  K.  rrimud-Taulnn  hu  racnitly 
COllKtwl^buDdanlsUtislical  evidtnce, 
'  Rpvne  d«i  Conrs  Scicntifiqiiei,'  .Sept., 
1B71',    p.    6S5,   tbuwiB).    that    abort 
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three  fnneratJons,  a  cleft-iris  for  four  generalions,  being  limited  in 
this  Utter  cafe  to  the  males  of  the  fauiily.  Opacity  c>f  ttie  corDea 
and  rou^Kiiital  smallnass  of  the  tjva  have  been  inherited.  Portal 
reoords  ft  carious  oaee,  in  which  aether aod  two  eoaa  veiv  reitdered 
bUnd,  whenever  the  head  was  bent  dowowardn,  apparently  owiiw  to 
the erretat line  lens,  with  iU  eapsule,  slipping  throngh  an  nnDKiuIlj 
U^epapilJntotheanteriOTchamtierofthuefe.  Day-bljndnen.orim- 
periect  viaion  under  a  bright  light,  is  inherited,  as  is  night-blindDea, 
or  an  incapacit;  to  see  eit^ept  onder  a  strong  light;  a  caee  has  been 
reoonlad,  by  U.  Cnnier,  of  this  latter  defect  hanng  aBected  dghty 
fire  memWi«  of  the  same  family  during  eiz  generatiooH,  lis 
eingnlar  incapncitr  of  distininiiahing  eoloars,  which  has  been  ealM 
naJtoitam,  ia  ootorioutiljr  beredilary,  and  has  heea  traced  thfonf^ 
five  generations,  in  which  it  was  confined  to  the  female  sei. 

With  Teapwt  to  the  colour  of  the  iris :  deficieDcy  of  coIonnBg 
matter  is  well  knowu  to  be  hereditary  in  albinoes.  Tlis  iria  of  OM 
eye  being  of  different  colour  from  tliat  of  the  other,  and  tlw  iril 
being  spotted,  ar«  cases  which  have  been  inherited.  Hr.  Sedgiiek 
giTea,  in  addition,  on  the  aothority  of  Dr.  Osborne,*  the  following 
cniioDB  inatanoe  of  stmng  iaberitanee :  a  family  of  uxteen  sods  ana 
fire  daughters  all  had  eyes  "  resembling  in  miuiatnrc  the  ninrlcinp 
on  the  l»ck  of  a  tortoiseshelt  caL"  The  mother  of  this  Inrgs  familj 
had  thn.«  aislera  and  a  brother  all  similarly  marked,  and  tlie; 
dcriTcd  this  peculiarity  from  tlieir  mother,  who  U:loneed  lo  * 
GuniEj-  nolorioos  for  transmitting  it  to  their  posterity. 

Finally,  Dr.  Lnu^  emplistictklly  remark  tlrnt  there  is  not  <w 
single  faculty  of  the  eye  which  is  not  subject  to  anomaliee ;  and  not 
one  wliich  is  not  subjectL-d  to  the  principle  of  tDheritnnre.  Mt 
Bowman  agreea  with  thegeneral  truth  of  this  proposition ;  whieh  of 
couree  does  not  imply  tliat  all  malfonnations  are  nectfsanir 
inherited;  this  would  not  even  follow  if  both  parents  wen?  aS^lM 
liT  an  anomaly  wliich  in  most  cases  was  IronBuii^ible. 

Ey«n  if  no  single  fu;t  bad  been  known  with  respect  to  the 
inheritance  of  disease  and  malformations  by  man,  the  evidcnn 
wiintd  have  l«en  ample  in  the  case  of  the  horse.  And  this 
might  have  been  expecteii,  as  horsee  breed  much  quicker  tlian 
man,  are  matched  with  care,  and  arc  highly  TslaeiL  1  han 
consulted  many  wurks.  and  the  unanimity  of  the  belief  by 
veterinariee  of  all  uadons  in  tite  trunsniission  of  varitnu 
morbid  tendencies  is  surpritting.  .Authors  whu  have  ha^l  widn 
espcricnoe  give  in  detail  many  singular  caaoe.  and  assert  that 
oontraeted  ket.  with  the  numerona  contingent  evils,  of  rin^ 
bom's,  curbs,  eplinis,  spavin,  fuunder  and  weakness  of  the  front 
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jAioaring  or  broken  and  thick  wind,  melanoBis,  Bpecifio 
knlmia,  and  blindness  (the  great  French  veterinary  Huzard 
5  so  far  as  to  say  that  a  blind  race  could  soon  bo  formed), 
biting,  jibbing  and  ill-t«uiper,  are  all  plainly  hereditary, 
itt  Buma  np  by  saying  "  there  is  Bcarcely  a  malady  to 
h  the  horae  is  subject  which  is  not  hereditary ;"  and  M. 
ard  add»  that  tho  doctrine  "that  there  ia  scarcely  ft 
«e  which  does  not  run  in  the  stock,  is  gaining  new 
catcs  every  day." '"  So  it  ie  in  regard  to  cattle,  with 
jniption,  good  and  bad  teeth,  fine  sltin.  &o.  Ac  But 
gh,  and  more  than  enuugh,  has  Ijecn  said  on  diaease, 
rew  Knight,  from  hia  own  cxporionce,  aeaerts  that  disease 
ifeditary  with  plants;  and  this  assertion  is  endorsed  by 
lley." 
eing  how  hereditary  evil  qualities  are,  it  is  fortunate 

good  hiwlth,  vigour,  and  longevity  are  equally  inherited. 
OS  funnerly  a  well-known  practice,  when  annuities  were 
based  to  be  reooived  during  the  life-time  of  a  nominee,  to 
;h  oat  a  person  belonging  to  a  family  of  which  many 
[bora  hail  lived  to  extreme  old  age.  As  to  the  inheritance 
gour  and  endurance,  tho  Engliah  race-horso  oilers  an  ex- 
nt  instance.  Eclipse  begot  334,  and  King  Herod  497 
lera.     A  "  cock-tail  "  is  a  horae  not  purely  bred,  but  with 

one-eighth,  or  one-Hixtuenth  imjiure  blood  in  his  veins, 
very  few  inatances  have  ever  occurred  of  such  horses 
ng  won  a  great  race.  They  are  aometimes  as  fleet  for 
t  distances   as  thoroughbi^ds,  but  as  Mr.  Bobson,  the 
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great  trainer,  aaeerts.  thc-y  are  deficient  in  wiml,  au'l  eumot 
Icerp  up  thu  pace.  Mr.  I.awrL-ncv  also  roinarhs,  *'  jHirhajw  no 
instjtrco  has  ever  ixxMirred  of  a  thretvpjirt-hrud  horse  nnoK 
hift'diatanee'  in  running  two  milt*  with  thoron^Iibred  nweta." 
It  has  hci-n  stated  hy  Cecil,  that  when  uuknown  homw,  itham 
parents  wlto  not  celebrat«l,  havf  unespecteiUy  won  gnat 
racce,  as  in  the  case  of  Priam,  tlicy  can  alwnye  ho  proved  to 
be  deacended,  on  With  siilcs,  through  mnuy  gnnorationa,  fan 
first-rute  ancestors.  On  the  OoDtinciit,  Barou  CatnomD 
challoHgee,  in  a  German  veterinary  periodical,  the  opponaitt 
of  tJie  English  rooe-horse  to  name  one  good  hnr^e  on  lis 
Continent,  which  has  not  some  Englieh  nice-blood  in  hi» 
veine."^ 

With  reajiect  to  the  tranHmissioa  of  the  many  slight,  bill 
infinitely  diversified  characters,  by  which  the  duniL-stio  niM 
of  animals  and  plants  are  distingiiiahed,  nothing  need  hemMi 
for  the  very  existence  of  pendstent  races  proclaima  the  pow« 
of  inheritance. 

A  few  Epet'ial  cases,  however,  deserve  eome  considetatiuii. 
It  might  liavo  been  anticipated,  that  di-viations  from  the  law 
of  symmetry  would  not  have  been  inherited.  But  AuJerwni" 
states  that  a  rabbit  produced  iu  a  litttir  a  yoong  aniual 
having  only  one  ear;  and  from  ttiis  animnt  a  breed  wm 
formed  which  steadily  produced  one-«arcd  rabbits.  He  »l»o 
mentions  a  bitch  with  a  single  leg  deficient,  and  i>he  prodacvd 
several  puppies  with  the  same  deficiency.  From  Uafauko''* 
aocount,"  it  appears  that  a  one-homed  stag  was  sevn  in  ITSl 
ill  a  forefit  iu  Germany,  in  1788  two,  and  afterwardK,  Irom 
year  to  year,  many  were  observed  with  only  one  horn  on  the 
right  side  of  the  hc^d.  A  cow  lost  a  horn  by  snppnratiaD,'* 
and  she  produced  three  calves  which  had  on  the  ttamc  side  of 
the  head,  instead  of  a   horn,  a  small  bony  lamp   attached 
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merely  to  the  skin ;  but  we  here  euuruach  on  the  Bubject  of 
iiiberitcd  mutilatioiiB.  A  man  who  is  left-handed,  and  a 
shell  in  which  tbe  spire  turiia  iu  the  wrong  directions,  are 
d^wrtures  from  the  normal  aBymmctrical  condition,  and  they 
ftro  Trell-known  to  bo  inherited. 

Polgd-ictj/litm. — Su]>ernumerar;  fioperB  and  foes  are  eminently 
liable,  as  various  anthora  have  insisted,  to  be  inherited.  Fol;- 
dactylisni  grodnateH"  by  multifarion!!  Hfopfl  from  a  mere  cntaneons 
appendatre.  not  includinj;  any  bone,  to  a  donble  hand.  Bnt  an  ad- 
ditional digit,  supported  on  a  metaearpal  bono,  and  furnished  with 
ftll  the  proper  muBcles,  nerves,  and  rensels,  is  sometimes  so  perfect, 
thtit  it  escapes  detection,  unlcsH  tbe  fingers  are  actniilly  counted. 
Occasionaily  there  are  several  nupernumemry  digits;  but  osually 
only  one,  making  the  total  number  six.  This  oi>e  may  be  attached 
to  the  inner  or  onter  margin  of  the  band,  representing  eitlier  a 
thumb  or  little  finger,  the  latter  being  the  more  frequent.  Gene- 
T&lly.  tlirongh  the  law  of  correlation,  both  hiuidx  and  both  feet  are 
■imilarly  a)Ti,*cted.  Dr.  Burt  Wilder  has  taimlatcd"  a  larjte  number 
of  cu^^K,  and  finds  that  supernumerary  di|Hts  are  more  common  on 
the  lianilH  than  on  the  feet,  and  that  men  are  affected  ofleuer  than 
women.  Both  these  facts  can  be  explained  on  two  principles  which 
eeem  generally  to  hold  good;  firstly,  that  of  two  parts,  the  more 
siieeialiKctl  one  ia  the  more  variable,  and  the  arm  is  more  bigbly 
Bpeciaiised  than  the  leg;  and  secondly  that  mole  animals  are  more 
Tariable  than  females. 

The  presenco  of  a  creator  number  of  digits  than  five  is  a  great 
UKtmaly,  for  this  numlicr  i.^  not  normally  exceeded  by  any  exJRting 
mammal,  bird,  or  reptile.  Nevertheless,  supeninmerary  digits  aie 
strongly  inherited ;  they  have  lieen  transmitted  tlirough  tive  genera- 
tions; and  in  some  cases,  after  disappearing  for  one,  tno,  or  even 
three  generations,  have  reapT>earcd  through  reversion.  These  facts 
are  rendered,  a«  Profewwr  Huxley  baa  observed,  more  remarkable 
&om  its  lieing  known  in  most  eases  that  the  affected  person  has  not 
married  one  similarly  affected.  In  such  ca><es  the  child  of  the  fifth 
generation  would  have  only  l-32nd  part  of  the  blood  of  hia  firat 
Ecdigilalvd  ancestor.  Other  cases  are  rendered  remarkable  by  the 
atFeetion  gathering  force,  as  Dr.  Struthers  has  shown,  in  each 
generation,  though  in  each  the  affected  person  married  one  not 
aff'ecled ;  moreover,  such  additional  digits  are  often  amputated  won 
after  birth,  and  can  seldom  have  been  atrengtbened  by  nso.     Dr. 
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Struthem  gives  the  followiog  iniilnncc:  in  the  first  g 
additional  dipt  niipeared  on  one  hiind:  in  Uie  soconi],  on  bath 
handa ;  in  the  third,  three  brothers  had  both  haud8,  and  one  of  tli« 
brothers  a,  foot  affected ;  and  in  the  fourth  generation  all  foor  Urnln 
were  Ehffected.  Yet  we  must  not  ovei^-estimate  the  force  of  inberil- 
aaaa.  Dr.  Stmthers  assorts  that  eases  of  non-inheritance  and  of  tte 
first  appoaraaco  of  additional  digits  in  unaffected  Ittiniliee  an  moth 
more  frequent  than  cases  of  inheritance.  Many  other  deviatitMU  of 
Etmctnre,  of  a  nature  almost  as  anomaloiiB  aa  supemnmerar;  digit*, 
such  as  deQcieut  phalanges,'*  thickened  joints,  crooked  fingere,  Sui» 
are,  in  like  manner,  strongly  inherited,  and  are  eqiullj'  Guhjwt  to 
intermission,  together  with  reversion,  though  in  such  cast*  there 
K  DO  reason  to  snppose  that  both  parents  had  been  BimiUdj 
affected," 

Additional  digits  have  been  observed  in  negroes  as  well  as  is 
other  races  of  man,  and  in  several  of  the  lower  auinials,  and  ban 
been  inherited.  Six  toes  have  been  duacrihed  on  tlie  hind  feet  of  tte 
newt  (Sn/anxinrf'-d  cris'radi),  and  are  said  to  have  occiiri-oii  with  the 
frog.  It  desenrea  notice,  that  the  sis-toed  newt,  though  sdull. 
preserved  some  of  its  larval  characters;  for  part  of  the  hToidal 
apparatus,  which  is  properly  atisorhed  during  the  act  of  meI■uno^ 
pbosis,  was  retained.  It  is  also  remarkable  that  in  the  case  of  inu 
various  structures  in  an  embryonic  or  arrested  state  of  derclopnwnl, 
Buch  as  a  cleft-palate,  bifid  uterus,  &<■„  are  often  accompomed  Iff 
poiydactylism."  Six  toes  on  the  hinder  feet  are  known  to  ban 
been  inherit<3d  for  three  generations  of  cats.  In  several  breeds  of 
the  fowl  the  hinder  toe  is  double,  and  ia  generally  tjransmitttl 
truly,  OS  is  well  shown  when  Dorkings  are  crossed  with  cmmm 
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four-toed  hreedB."  With  animals  which  have  properly  less  than 
five  digits,  the  uuinber  in  fiometiniea  incKosed  to  live,  et^pecially  on 
the  front  legs,  thont:h  rarely  carried  beyond  that  nniuber;  hut  thia 
is  due  to  the  development  of  a  (licit  already  oiiBting  in  a  more  or 
less  rudimentary  state.  Thus,  thedo^has  properly  four  toes  hebind, 
but  in  the  larger  hrecda  a  fifth  toe  is  commonly,  though  not  per- 
fectly, developed.  Horsea,  which  proj)erly  have  one  toe  alone  fully 
developed  with  rndimenta  of  the  others,  have  been  described  with 
each  foot  benring  two  or  three  small  separate  hoofe :  analogous  facta 
have  Iwen  noticed  with  cows,  sheep,  goats,  and  pigs." 

There  is  a  famous  case  described  by  Mr.  White  of  a  child,  three 
years  old,  with  a  thumb  double  from  the  first  joiut.  He  removed 
the  lesser  thnmh,  which  wiis  furnished  with  a  nail ;  but  to  bis 
astonishment  it  grew  again  and  reproduced  a  nail.  The  child  was 
titea  taken  to  an  eminent  London  surgeon,  and  the  newly-grown 
thumb  was  removed  by  its  socket-joint,  but  again  it  grew  and  re- 
produced a  nail.  Dr.  Struthers  mentions  a  ease  of  the  partial 
re-growth  of  an  odditiomil  thumb,  amputated  when  a  cliild  was 
throe  months  old;  and  the  late  Dr.  Falconer  communicated  to  me 
an  analogous  instance.  In  the  lost  edition  of  this  work  I  also  gave 
a  case  of  the  regrowth  of  a  supernumerary  Uttle-flnger  after  ampu- 
tation; but  having  been  informed  by  Dr.  Bachmaier  that  several 
eminent  surgeons  expressed,  at  a  meeting  of  the  Anthropological 
Society  of  Munich,  great  doabt  abont  my  statements,  I  have  made 
more  particular  inquiries.  The  full  information  thus  gaiuerl.  to- 
gether with  a  tracing  of  the  hand  in  its  prcseut  stat«,  has  been  laid 
before  Sir  J.  Fsget,  and  he  has  come  to  the  conclusion  that  the  de- 
gree of  regrowth  in  this  case  is  not  greater  than  sometimes  oocurs 
with  normal  bones,  especially  with  the  humenis,  when  amputated 
&t  au  early  age.  He  further  does  not  feel  fully  satisfied  about  the 
facts  rec(jra.«d  by  Mr.  White.  This  being  so,  it  is  necessary  for  me 
to  withdraw  the  view  which  I  formerly  advanced,  with  much  hesi- 
tation, chiefly  on  the  ground  of  the  supposeil  regrowth  of  additional 
digits,  namely,  that  tlicir  occasional  development  in  man  is  a  cose 
of  reversion  to  a  lowly -organised  progenitor  provided  with  more 
than  five  digits. 

I  may  here  allude  to  a  elass  of  facta  oloaoly  allied  to,  but 
soraowliat  dilfen.'nt  from,  ordinary  cases  of  inheritance.  Sir 
H.  Holland^*  8tat<.-B  that  brothers  and  sieters  of  the  same 


•The  Pqa.trj  Chronkte,"  1854, 


5,'.i>. 


U  in  thia  purngmph 
arc  imrEu  irom  indutt  r'i!oah<7  St. 
Hitaire,  •  H»t.  iIih  Anomallea,'  tarn.  i. 
pp.  8e8-69a.  Mr.  Ooodmui  pna, 
•  Phil.  Soa  of  Ciimbriiiga,"  Nov.  25, 
1873,  the  cnu  of  a  ouw  Kith  three 


welWerflopeii  toes  on  each  hind  limb, 
be>iilei  the  onlioDrj  ruillinents:  bdi] 
her  nif  by  sa  ordinary  bull  had  eitrs 
dt^itn.  Thit  CBlfalw  borr  two  oalret 
hiTiug  eitra  di^ts. 

"  'Medical  Nol<M  and  Reflections,' 
18.19,  pp.  3t,  34.  ,S^,  <tUa,  Dr.  f. 
LncM, '  L'HSrM.  Nal./  loni.  ii.  p.  'SJ. 


1 


460  INHERITANCE.  CU&; 

family  are  freqmintly  affected,  often  at  aliont  the  eame  tglk 
by  the  same  peouliar  disease,  net  known  to  hav«  previomly 
occurred  in  the  family.  Ho  speoifiL-s  the  occurrence  uf  diabeUc 
in  three  hrothent  under  tun  yeurs  uld  :  he  ulso  I'cmarks  ibat 
children  of  the  same  family  often  eshibit.  in  curamon  inrsnlil* 
diseases,  the  same  peculiar  syiiiptuniB.  My  father  montiuD<^ 
to  mo  the  case  of  four  lirotherH  wliii  die<l  between  the  agn  Of 
sixty  and  Bevonty,  in  the  same  highly  }>eculiar  oumatoae  «Me, 
An  instance  has  already  been  given  of  Bn))emumenuy  digib 
appearing  in  four  children  out  of  nix  in  a  proviouBty  nnaffiictol 
family.  Dr.  Devay  states  ^*  that  two  brothers  married  twn 
aistera,  their  flrat-cousins,  none  of  the  four  nor  any  relatidii 
beiug  an  all>ino ;  l<ut  the  seven  childnm  prodncod  IVotn  Ibit 
duuble  marriage  were  all  perfect  albiuoefi.  Some  «if  tlwe 
cosoB,  a«  Kir.  Sedgwick  ^^  hua  shown,  are  probably  tho  nenlt 
of  reversion  to  a  remote  ancestor,  of  whom  no  reoord  bad  bxo 
preserved ;  and  all  these  caees  are  so  far  diroctly  cMinectei 
with  inheritance  that  no  doubt  the  cbildron  iuheritod  • 
similar  constitution  from  their  parents,  and.  trum  huag 
es|>oseii  to  nearly  aimilur  conditions  of  life,  it  is  not  surpris- 
ing that  tliey  should  be  aifected  in  the  Game  manner  and  at 
the  same  ]ieriod  of  life. 

Most  of  the  facta  liitherto  given  have  8or%'ed  to  illnatnU 
the  force  of  iiJieritauco.  but  we  must  now  consider  oun 
grouped  as  welt  as  the  subject  allows  into  classes,  shawisg 
how  feeble,  capiioious,  or  deficient  the  power  iif  InlicritaDC* 
sometimes  is.  When  a  now  pocnliarity  firet  appeats,  wo  lan 
never  piediet  whether  it  will  be  inherited.  If  both  parcnB 
from  their  biilb  present  the  same  {leculiarity,  the  iirolwbilily 
is  Hti'oug  that  it  will  be  trau>mitted  to  at  least  some  of  thtir 
D&pring.  We  have  seen  that  variegatiim  is  transmittnl 
much  more  feebly  by  seed,  taken  from  a  bianch  wUiiJi  W 
become  variegated  thiough  l^ud- variation,  thai)  fnim  plaov 
which  were  variegated  as  seedlings.  With  must  plants  tW 
powei'  of  ti'ausmission  notoriously  depends  on   some  lUtub 

"  'r>u  nanget  iei  MBt)i<g«!<  Con-  rhinire.  It.vii^w,'  JuIt,  littiJ.  FT 
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capacity  in  tho  iudividual:  thus  Vilmorin ''  raieotl  from  a 
[■eonliarly  coloured  Imlmm  some  Bt^liiigs.  which  all  rceombled 
their  paiont;  but  uf  tlmso  tiecdliii-^B  some  failed  to  tiunsmit 
tho  nt>w  cbaractur,  wliibt  othoi-s  traoBnUtted  it  to  «11  their 
d««ouudante  duiitig  seveial  Hiiccetwive  generatioDs.  So  again 
with  a  variety  of  tho  ro§e,  twd  plants  alone  owt  of  six  were 
found  by  VJImorin  to  be  capHble  of  transmitting  the  deeired 
phjiraeUif;  iiumtTOUH  analogous  oasea  could  be  given. 

The  weeping  or  pendulous  groivth  of  trees  is  sfrrainly  inherited 
in  some  roses,  nod,  without  any  assignable  reason,  feebly  in  other 
case*.  I  have  selecteii  thi»  character  as  an  inatanco  of  capricioos 
inheritance,  because  it  is  certainly  not  proper  to  tho  parent- 8x>eeJee, 
and  bccauHe,  both  eexee  being  lx>mo  on  the  sane  tree,  both  tend  to 
tnuiamit  the  same  character.  Even  supposing  that  there  roaj  have 
been  in  Rome  instances  crossing  with  adjoining  trees  of  tho  same 
apocies,  it  is  not  probable  that  nil  the  seedlings  would  have  been 
thofl  affected.  At  Mocesfi  Court  there  is  a  fo^mons  weeping  oak ; 
Diany  of  its  branches  "  arc  80  feet  long,  and  no  thicker  in  any  part 
of  this  length  than  a  common  rope :"  this  tree  tntn?imits  its  weeping 
character,  m  a  greater  or  less  degree,  to  all  its  seedlings ;  some  of 
the  young  oaks  licing  so  flexible  that  they  have  to  1«  snpportcd  by 
props;  others  not  showing  the  weeping  tendency  till  alnnit  twenty 
yeara  old."  Mr.  Rivera  fertiti?<"l ,  n-^  h"  mf^nn-;  me,  tho  flowers  of 
n  new  lielgian  weeping  thorn  i ' '■    '■  ■"'")  with  pollen 

fhini  a  crimson  not-weeping  v;ii'.  ■ 
six  or  seven  years  old,  show  a  il- 
hilt  an  yet  are  not  no  much  so  tin  ili^ 

Mr.  MacNab,"  seedlings  From  a  mngi         .       .  ,     ^  , 

alba),  in  the  Botanic  Garden  at  Edinburgh,  grew  for  the  flrst  ten  or 
fifteen  years  upright,  hut  then  all  became  weepers  like  their  parent. 
.\  iwiicli  with  pendulous  bmnchen,  like  those  of  the  weeping  willow, 
1m-  1>.  in  fmritl  capable  of  progiagation  by  seed.*"  Lastly,  sweeping 
'  II'  I  .1  jiro.'itrate  yew  ( Taxaa  finccu'a)  was  found  in  a  hedge  in 
S'lr  I"  ;  it  was  a  male,  but  one  branch  liore  female  flowers,  and 
ji'miM''  i  i-'rries;  these,  being  sown,  produced  seventeen  trees  all 
i>t  Miniii  liiu]  exactly  the  same  peculiar  habit  with  the  parent- 

These  facts,  it  might  have  been  thought,  would  have  been  sufficient 
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to  reoder  it  probable  Ihnt  a  neodnlona  habit  would  in  all  om  he 
Hitictly  inheritixl.  liut  let  uaWk  to  tlie  other  sidfl.  Mr.  MacKtb" 
sowed  seeds  of  the  ncepint;  beivli  (Fa^vt  ry/vatka),  but  succeeded 
3D  ruisiiig  oul}-  comniuii  beeches.  Mr.  ItiTers.  ttl  tay  Tt-rinaiy  niM 
n  number  of  i^tintrs  from  three  dJAtinct  varielies  uf  «t!e]>iiig  dm; 
nod  at  least  oue  of  Uie  pnreot-troeB  wua  m  situated  tlmt  it  cunhi  not 
have  bouD  crtistied  by  any  other  dm ;  but  dodo  of  the  J'ouug  tiMi, 
now  ntxiul.  a  foot  or  tvo  in  Ix^itiht,  show  the  len«t  signs  of  wc«piii& 
Mr.  Bivcre  formerly  mwed  above  tweuty  thtitiHond  ends  of  Um 
veepiug  ash  ( ^'nuinu* emlm"),  and  not  n  eingltr  Beedling  ww  io 
the  least  degree  pcadnlous :  in  Germany,  H.  Uorchmeyer  mind  > 
tltousaod  eetidlings,  with  the  same  result.  NevertlielceH,  Hr.  Amki- 
sou,  of  the  Chelsea  Botanic  Garden,  by  xon'ing  seed  from  a  weetuog 
Dflh,  which  woe  found  before  the  year  1780.  in  Ouuhridgeshin, 
raised  seTeral  pendulous  trees."  Professor  HenKlow  also  iofbniM 
mu  that  sonie  seedliuKs  from  a  female  weeping  aali  iu  the  Botanie 
Garden  at  Cambridge  n'ero  at  first  a  little  pendulous,  but  aflennudt 
became  quite  upright:  it  is  probable  that  this  latter  tire,  which 
tronsmitfi  to  a  rertoin  extent  its  pendulous  habit,  was  derived  Iqra 
bud  from  the  same  original  Cambridgeshire  stock ;  whilst  otha 
weeping  sshes  may  have  had  a  diRtiuct  origin,  fiat  tht-  c^wning 
case,  commimicatod  to  me  by  Mr.  Rivers,  which  shows  liov 
capricious  is  the  inberilanee  of  a  pendulous  habit,  is  that  n  toriel; 
of  another  species  of  ash  (/•'.  leiitiKi/olia),  now  about  twenty  yean 
old.  which  was  formerly  pendulous,  ■*  has  long  lost  this  hnl>il,  etviy 
"  shoot  being  remarkably  erect ;  but  seedlings  formerly  raised  froia 
"  it  were  perfectly  prostrate,  the  stems  not  rising  more  than  l«o 
"  inches  above  the  ground."  Thus  the  weepiuR  variety  of  the  comnaii 
ash,  which  hiia  l>een  eileuaively  propagated  by  bnds  during  a  low 
period,  did  not  with  Mr.  Bivers,  tranKmit  its  cliaracter  to  one  smo- 
liug  out  of  above  twenty  thousand  ;  whereas  the  weeping  variotjof 
a  Kocond  species  of  ash,  which  could  not,  whilst  grown  in  the  saiM 
giiixlen,  Ttlainitsown  weepingohoraetcr,  transmitted  to  its  chaiacUf 
the  pendulous  habit  in  excess! 

Many  analogous  facte  could  be  given,  showing  how  aptwnstly 
CA]iricioua  is  Die  principle  of  inheritance.  All  tlie  spcdliufs  fnHD  • 
variety  of  the  Barfierry  {B.  tiUf/aris)  with  red  leavut  inbenled  ft« 
name  character;  only  about  one-thJni  of  the  seedlings  of  the  copiar 
Bi«eh(/*a;7t<H>jfh'u'i''a)  hod  purple  leaves.  Kot  one  out  uf  a  tiuodm 
soedlingsofaTarietjoflhet'eroBudpoi/i'i,  with  yellow  fruit,  Iwreyelta* 
fruit :  one-twelfth  of  the  seedlings  of  the  variety  of  ('r>rni>ii  in>u«k, 
with  yellow  fruit,  came  true : "  and  lastly,  all  the  trees  raised  1^017 
father  from  a  yellow-berried  holly  (ilt«  aquifdium),  found  wili 
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prodoced  yellow  berries,  Vilmorin**  obserredin  a  bed  o{  Saponarut 
ealabriai  an  eitremely  dwarf  variety,  and  raised  from  it  a  large 
number  of  seedlings ;  some  of  these  partially  resembled  their  parent, 
and  be  selected  their  seed;  but  the  grandchildren  were  not  in  the 
leaat  dwarfed :  on  the  other  hand,  he  observed  a  stunted  and  bushy 
variety  of  Tugetet  tii/natn  growing  in  the  midst  of  the  winuoon 
▼arieties  by  which  it  was  probably  crossed ;  for  moet  of  the, seedlings 
raised  from  this  plant  were  intermediate  in  character,  only^two 
perfectly  resembling  their  parent ;  but  seed  saved  from  these'two 

C'  3ta  reproduced  the  new  variety  so  traly,  that  hardly  any  selection 
since  been  necessary. 
Flowers  transmit  their  colour  truly,  or  moat  cnpriciously.  Many 
annuals  come  true :  thus  I  purchased  German  seeds  of  thirty-four 
named  Bitb-varieties  of  one  r-im  of  tcn-wetk  stocks  (Mutt/iiijli 
itnnita),  and  raised  a  hundred  and  forty  plants,  all  of  which,  with 
the  exception  of  a  single  plant,  came  trne.  In  saying  this,  however, 
it  must  !«  nuderstoud  that  I  could  dii^tiugutEh  only  twenty  kjnde 
out  of  the  thirty-four  named  sub-Tnrieties ;  nor  did  the  colour  of 
the  flower  always  eorrespond  with  the  name  afflsod  to  the  packet ; 
but  I  say  that  they  came  true,  iiecauso  in  each  of  the  thirty-six 
abort  rows  every  plant  was  absohitelj  alike,  with  the  one  single 
exception.  Again,  I  procured  pockets  of  German  seed  of  twentj- 
fire  named  varietios  of  common  and  quilted  asters,  and  raised  a 
hundred  and  twenty-four  plants ;  of  these,  all  except  t«n  were  true 
in  the  atxive  limited  sense;  and  I  considered  even  a  wrong  shade  of 
colour  as  false. 

It  is  a  singular  circumstance  that  whito  varieties  generally 
transmit  their  colour  much  more  truly  than  any  other  variety. 
This  fiict  prolably  stands  in  close  relation  with  one  observed  by 

Verlot,"  niimely,  that  flowers  which  are  normally  white  rarely  vary 
into  any  other  colour.    I  have  found  that  the  white  varieties  of 

Delpkiuium  roiifoli'tii  and  of  the  Stock  are  the  truest.  It  ia,  indeed, 
snfficie-nt  to  look  throji^h  a  nurseryman's  seed-list,  to  see  the  lai^ 
numlicr  of  white  varieties  which  can  be  propagated  by  seed.  The 
RoverftI  coloured  varieties  of  the  sweet-pea  (^Latliyrus  odoralua)  are 
very  tnie ;  but  I  hear  from  Mr.  Mastera,  of  Oanterbnry,  who  has 
particularly  attended  to  this  plant,  that  the  white  variety  is  the 
tmest.  The  hyacinth,  when  propagated  by  seed,  is  estremely 
iuconBtant  in  ooloiu-,  but  "  white  hyacinths  almost  always  give  by 
flood  white-flowered  plants ; '' "  and  Mr.  Masters  informs  me 
that  theyellowvarietiesalBoreproduce  their  colour,  but  of  different 
shadefi.  On  the  other  hand,  pink  and  blue  varieties,  the  latter  Ijeing 
the  natural  colour,  are  not  nearly  so  true :  hence,  as  Mr.  Mastera  has 
remarked  to  roe,  "  we  see  that  a  garden  variety  may  acquire  a  more 
permanent  habit  than  a  natural  species;  "  but  it  shonld  have  been 
added,  that  this  occurs  under  cultivation,  and  therefore  nnder 
^banged  conditions. 


J 


404 


INH£I1ITANCE. 


Ciur.XlI. 


With  man?  flowem,  uHpecJnlly  peronniols,  nothing  cva  1«  noN 
fluctuatiup;  tliaa  tlio  colour  of  the  seedlinRC!,  as  is  notoriniMir  Uh 
case  with  verbcDikA,  cm^ntiono,  iloliJiiui,  I'ineroriiui,  snil  <'T)iits."   I 
sowed  seed  of  twelve  liimod  varii'ties  nf  Snapilmgoii  i . ' 
ni-yW),  and  utt«r  oml'usion  was  llie  nwulL     la  m 
cx^etnely  fllli^tuatiIlg  culoiir  of  siwlliiig  pliuts  is  [ir<> 
part  due  to  crosses  between  differently-coloiiiwl  \^n.. 
proTionii  gencratiouB.     It  is  almost  certain  that  tiii^  ir-  un-  ivlm-  huei 
the  poljantlme  aod  coloured  primrose  (triimUu  ivri'i  attd  vui-iaeu). 
from  Iht'ir  redproirftlly  diiuorpliic  atrooturti ;  *•  and  tli«se  are  plauU 
wliich  florists  &\imk  of  as  never  coming  trae  by  seed :  but  il  (■are  he 
taken  \a  ptevuut  crossing,  neither  species  is  by  an;  mtnuu  vny 
inoonatont  in  colour;   thos  I  raised  twenty-three  plttntt  from  » 
purple  primrose,  fertilised  hy  Mr.  J.  Stwtt  with   its  potlen,  ftnd 
eighteen  come  up  purple  of  diScreut  slutdes,  and  only  &ve  rcTurtcd 
to  the  ordiimry  yellow  colour:  again,  1  mis^  twenty  plAntefnana 
bright'roil  cowslip,  similarly  treated  by  Mr.  Scott,  auil  evtxy  mo 
perfectly  resembled  its  parent  in  colour,  as  likewise  did,  with  Hw 
exception  of  a  single  plant,  72  Krondchildren.     Even  with  tb« 
most  Tariablo  flowers,  it  is  probable  that  each  deticatfl  shade  ti 
colour  might  be  pernianently  fixed  so  as  to  be  transmitted  by  weed, 
by  cultivation  in  the  same  soil,  by  long-continued  selection,  aid 
especially  by  the  prevention  of  crosses.    1  infer  this  from  cerlta 
ammalliirkKpure(f'iV^iiiiuin  aiiaididtt  and  o/nct*),  of  which  coimm 
seedlings  present  a  greater  diversity  of  colour  than  any  othcf  nlint 
loiowD  to  me ;  yet  on  procuring  seed  of  five  named  tiemtan  vanetia 
of  D.  eminHi'ia,  only  nine  plants  ont  of  ninety-foor  were  false ;  ud 
the  seedlings  of  six  varieties  of  D.  aj<ma  were  trne  in  tb'?  khw 
njsjmer  and  d%T«o  as  with  the  slocks  above  d«"Tii--'!      A  '^"^ 
tinguishedbotftnistmaintajns  thftttheannnalspocif's-'  '■' 
are  always  self-fertilised ;  therefore  I  may  mention  :  < 
flowers  on  a  branch  of  D.  coruKitida,  enclosed  in  a  net,  > 
seven  capsules,  with  an  average  of  n'i  seed  in  enili 
flowers,  under  the  same  not,  wliich  were  artificially  fcrtilisnl,  m  ti«- 
same  manner  as  must  be  effected  by  bees  during  thuir  ioaessul 
visits,  yieldoil  five  capsules  with  an  average  of  So'i  Ane  seed ;  tot 
this  shows  that  the  agency  of  insects  is  necessary  for  th«  foO 
fertility  of  this  ])lant.    Anaiogons  foists  could  be  ^ven  with  reapKl 
to  the  croHsiiig  of  many  other  flowers,  such  as  curnutionB,  fta,c(   , 
which  the  varieties  fluctuate  much  in  colour.  _     ] 

As  with  flowers,  so  with  our  domesticated  animals,  no  char»cttf>> 
more  variable  than  colour,  and  probably  in  no  animal  more  Hithn 
with  the  horse.  Yet,  with  a  little  care  in  breeding,  it  appears  tliit 
races  of  any  colour  might  soon  be  formed.  Hofacker  givi's  ibe  iwoll 
of  matching  two  hundred  and  sixteen  mares  of  four  tUfief  ent  eo^aaH 
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with  like-coloured  stallions,  without  refntrd  to  the  colour  of  tlieir 
ancestors;  and  of  the  two  hundred  and  sixteeD  colts Iiorn,  eleven 
aluDL'  failed  to  inhorit  the  colour  of  their  parents:  Ant«nrieth  and 
Amnion  assert  that,  after  two  geucrstiotui,  colta  of  a  unif»rn)  colour 
are  produced  witli  certninty.'* 

In  a  few  rare  cascB  peculiaiitioa  fail  to  be  inherited,  appa- 
rently from  the  force  of  iiihoritauce  being  too  strong.  I 
have  been  oeatired  by  brceilora  of  the  cnnary-bird  that  to  get 
a  gooil  jonquil-coloured  bird  it  does  not  anawer  to  pair  two 
jonquils.  OS  the  colour  then  comes  out  too  strong,  or  ia  even 
brown  ;  but  this  statement  ie  disputed  by  other  breedere.  So 
Mgain,  if  two  created  canaries  are  paired,  the  young  bird» 
rarely  inherit  this  character :  "  for  in  crested  birds  a  narrow 
space  of  bare  akin  is  left  on  the  back  of  the  bead,  where  thi< 
feathers  are  up-turned  to  form  the  crest,  and,  when  botli 
parents  are  thus  charautcrisod,  tho  bareness  becomes  exces- 
sive, and  the  crest  itself  fails  to  bo  developed.  Mr.  Hewitt, 
Hpeakiug  of  Laced  Sebright  Bantams,  says ''''  that,  "  why  thia 
should  W  so  I  know  nut,  but  I  am  confident  that  those  that 
are  boat  laced  frequently  produce  offspring  very  far  from 
perfect  in  their  markings,  whilst  those  exhibited  by  myself, 
which  havo  so  often  proved  BUcceesfiil,  were  bred  from  the 
union  of  heavily-laccd  birds  with  those  that  were  scarcely 
nutBciently  laced." 

It  is  a  KinguUr  fact  that,  although  aeveral  deaf-mute«  often 
occur  in  the  same  family,  and  though  their  cousins  ami  other 
relations  are  often  in  the  same  condition,  yet  their  pan>ntsare 
rarely  deaf-mutes.  To  give  a  single  instance:  not  one  scholar 
oot  of  148.  who  were  at  tho  same  time  iu  the  London  Tnstitu- 
tioD,  was  the  ohild  of  jwrents  similarly  affected.  So  again, 
when  a  male  or  female  deaf-mute  marrioa  a  sound  person, 
their  children  are  most  rarely  affected :  in  Ireland,  out  of  203 
children  thus  produced  one  alone  was  mute.  Even  when 
both  pnrents  have  been  deaf-mutea,  as  in  the  case  of  forty-oni- 
UMTiages  iu  the  United  States  and  of  six  in  Ireland,  only 
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two  deaf  and  dnmb  cliildreii  were  produoed.  Mr.  Sedgwi^" 
in  commenting  on  this  remarkable  arid  fortiinat«  failure  is 
the  power  of  traoBmission  in  the  direct  Hue,  remarks  that  it 
may  possibly  be  owing  to  "exi^as  haring  reversed  the  actiua 
of  some  ufttnral  law  in  development,"  But  it  is  safer  in  the 
present  state  of  oar  knowledge  to  look  at  the  whole  case  m 
simply  unintelligible. 

Although  many  congenital  monstrosities  atv  inherited,  of 
which  examples  have  already  been  given,  and  to  which  aaj 
be  added  the  lately  recorded  case  of  the  transuisigon  dnriag 
a  century  of  hare-lip  with  a  cleft-palate  in  the  writer's  swn 
family,*'  yet  other  malformations  are  rarely  or  never  inhcriled. 
Of  these  latter  cases,  many  are  probably  due  to  injuries  in 
the  womb  or  egg,  and  Avould  come  nnder  the  hoad  uf  doq- 
inherited  injuries  or  mutilations.  With  plants,  u  long  cals- 
logue  of  inherited  monstrositiea  of  the  most  serious  and 
diversified  nature  could  easily  be  given ;  and  with  pUnta, 
there  is  no  reason  to  suppxse  that  monstrosities  are  cauml 
by  direct  injuries  to  the  seed  or  embryo. 

With  respect  to  the  inheritance  of  stnictures  mutilatcil  bj 
injuries  or  altereil  by  disease,  it  was  until  lately  diEBonlt  to 
Clime  t4i  any  definite  conclusion.  Some  mutilations  havelnsii 
practised  for  a  vast  miml)er  of  generations  without  any  in- 
herited result.  Godron  remarks  "  that  different  raues  of  nun 
have  from  time  immemorial  knockwl  out  their  api>er  inciwn. 
cut  off  joints  of  their  fingers,  made  holes  of  immense  iiu 
through  the  lo1i««  of  their  ears  or  through  their  ucvtnli, 
tatooe<!  themselves,  made  deep  gashes  in  various  parts  of  their 
bodies,  and  there  is  no  reason  to  suppose  that  these  mutil* 
tions    have  ever  been    inherited.**      Adhesions    duo  to  in- 

»  'British      Md      VoTtiga     M«d.-  "  NeTertlwlaaMr.  W.tdmllrtil* 
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flatiimation  and  pita  from  the  sniftll  -  pox  (and  formerly 
itiiiny  consecutive  generations  must  have  bpen  thus  pitted^ 
are  not  inherited.  With  reapect  to  Jews,  I  have  been  asaured 
by  three  medical  men  of  the  Jewish  faith  that  ciroiimciBion, 
which  has  been  pnustieed  for  eo  many  ages,  has  produced  nu 
inherited  effect,  Blnnienbaeh,  however,  aaaerta"  tliat  Jews 
are  often  bom  in  Gennany  in  a  condition  rendering  circum- 
cision difficult,  BO  that  a  name  is  given  them  BigQifying  "  bom 
circumcised ;"  and  Professor  Prey er  informs  mo  that  this  is 
the  ca»e  in  Bonn,  such  children  being  considered  the  special 
favourites  of  Jehovah.  I  have  also  heard  from  Dr.  A.  Newman, 
of  Gny's  Hospital,  of  the  grandson  of  a  circiiracisod  .lew,  the 
father  not  having  been  circumaisod,  in  a  similar  condition.  But 
it  is  iiossihle  that  all  these  cases  may  be  accidental  coincidences, 
for  Sir  J.  Paget  has  seen  five  sons  of  a  lady  and  one  son  of 
her  sister  with  adherent  prepuces ;  and  one  of  these  boys  was 
affected  in  a  manner  "  which  might  be  considered  like  that 
commonly  produced  by  eiroumciaion ;"  yot  there  was  no 
suspicion  of  Jewish  blood  in  the  family  of  these  two  sisters. 
I.'ircumcision  is  practised  by  Mahomedans,  but  at  a  loucb 
later  a^e  than  by  Jews  ;  and  Dr.  Riedel,  Assistant  Bosident 
in  North  Celebes,  writes  to  me  that  the  boys  there  go  naked 
until  from  sis  to  ten  years  old  ;  and  he  haa  observed  that 
many  of  them,  though  not  all,  have  their  prepuces  much 
reduced  in  length,  and  this  he  attributes  to  the  inherited 
elTects  of  the  operation.  In  the  vegetable  kingdom  oaks  and 
other  trees  have  borne  galls  from  primeval  times,  yet  they 
do  not  produce  inherited  excrescences;  and  many  other  such 
faot«  could  be  adduced. 

Notwithstanding  the  above  several  negative  cases,  wo 
now  possess  conclusive  evidence  that  the  effects  of  operations 
are  sometimes  inherited.  Dr.  Brown-S^uard "  gives  the 
fi:<11owing  summary  of  his  observations  on  guinea-pigs  :  and 
this  summary  is  so  important  that  I  will  qnote  the  whole ; — 
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"1st.  Appearance  of  QpilepB;  in  aiiinals  horn  of  pAntats  bsTing 
been  rendered  epileptic  by  an  injury  to  tlirf  spina!  cord, 

"  3ad.  Appearonco  of  epilepsy  also  in  .'acimuk  {>i>m  of  pannta 
having  been  rendered  epileptic  by  tlie  se<;non  of  the  sciivtie  nerre. 

"  3nl.  A  change  in  the  ehapo  of  tbe  ear  in  auinuUs  born'of  pMcnte 
in  which  such  a  change  was  the  effect  of  a  divisiou  of  the  oeiTicsl 
Hympathetic  nerve. 

"  4th.  Faili&l  closure  of  the  eyelids  in  noimalR  Ixirn  of  par^ts  in 
which  that  etate  of  the  eyetidti  had  been  caused  either  by  tho 
nection  of  the  cervical  sympathetio  nerve  or  tbe  removd  of  tbe 
aaperior  cervical  ganglion. 

"5th.  ExophlhalmiaiiianimalHbomofparenteiD  wliichaninjnry 
tn  the  restiform  body  hnd  produced  that  protmsion  of  the  eyeb*]!. 
ThiB  int«reating  fact  I  have  witnessed  a  good  maay  times,  and  1 
have  seen  the  transmissien  of  the  morbid  etate  of  the  eye  cQntinQr 
tliiongh  four  generatioDK.  In  these  aninule.  modified  by  heredity. 
the  two  eyes  genenilly  protruded,  although  in  the  parents  TisnaJly 
only  one  showed  esophtnalmia,  the  lesion  havitigbeeDmaiJsiii  moei 
cases  only  on  one  of  the  corpora  restiformia. 

"6th.  Hccmatomaruiddry  gtmgrene  of  the  cars  in  animnts  bom  of 
parents  in  which  these  ear-alterations  had  been  canaod  by  an  injiu; 
to  the  restiform  body  near  tho  nib  of  the  c&lamnE, 

"  7tL  Absence  of  two  toes  out  of  the  three  of  the  hiod  leg,  ud 
Hometimes  of  the  three,  in  animals  whoM  pareatH  had  eaten  up  tbsJi 
hind-leg  toes  which  had  become  aosBsthetic  from  a  section  of  tlu 
sciatic  nerve  alone,  or  of  that  nerve  and  also  of  tho  cruml.  Sfloic- 
times,  iasteod  of  complete  absence  of  the  to«8,  only  a  port  of  one  or 
two  orthreo  was  missing  in  tho  young,  although  in  the  panot  not 
only  tho  toes  but  tho  whole  foot  was  absent  (partly  eateii  oS,  partlj 
destroyed  by  inflammation,  ulceration,  or  gangrene). 

"8th.  Appearance  of  varions  morbid  slates  of  tho  skin  and  hair  of 
the  neck  and  face  in  animals  bom  of  parents  having  had  fiinu'hr 
alterations  in  the  same  parts,  as  effects  of  an  injury  to  tlie  sdtiie 


It  should  be  especially  observed  tbat  Brown-S^uard  hu> 
bred  during  thirty  years  many  thousand  giuQea-jiigs  boat 
animals  which  had  not  been  operated  upon,  amd  not  one  vi 
these  inaiiifest«d  the  epileptic  tendency.  Nor  has  ho  erO 
seen  a  guinea-pig  bom  without  toes,  which  was  not  thi 
offspring  of  parents  which  Iiad  gnawed  off  their  own  tof» 
owing  to  the  sciatic  nervo  having  been  divided.  Of  thk 
latter  fact  thirleen  instAnces  were  carefully  recorded,  ami  • 
ftreater  number  wero  seen;  yet  Brown -Sequaril  speaks  of 
Miieh  cases  as  one  of  the  rarer  I'urras  of  inheritance.  It  is  t 
still  more  iutei"e8ting  fact — 
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"  Tliat  the  sciatic  nt-rve  in  the  eonftenitally  toeless  aniniftl  has 
'  erilod  the  potrer  of  pnBsinK  tlirough  nil  t)ic  different  morbid  etates 
kh  have  ocCH  wed  in  one  ofitaparenlB  from  Ibe  time  of  the  division 
1  after  ite  reunion  with  the  peripheric  end.  It  is  not  therefore 
Inplf  the  power  of  performing  an  action  which  is  inherited,  but 
W  power  of  performing  a  whole  aeries  of  sotions,  in  a  certain  order." 

t  of  the  cases  of  inheritance  reeorJed  ty  Brown-Sfi- 

1  only  one  of  the  two  "parents  had  been  operated  upon 

IS  affected.     He  concludes  by  expressing  his  belief  that 

:  is  transmitted    is  the  morbid  stat«  of  the  nervous 

Jflt«ia,"  due  to  the  operation  performed  on  the  parents. 

With  the  lower  animals  Dr.  Proper  Lucas  has  collected  a 

vug  list  of  inherited  injuries.     A  few  instances  will  suffice. 

w  lost  a  horn  &om  an  accident  with  consequent  suppur- 

I,  and  she  produced  three  calves  which  were  hornless  on 

I  t^me  Bide  of  the  head.     With  the  horse,  there  seems 

t  doubt  that  exostoses    on    the  legs,  caused  by  too 

travelling   on   hard   roivda,   are  inherited.      Bliinicn- 

\k  records  the  case  of  a  man  who  bad  his  little  finger  on 

I  right  hand  almost  cut  off,  and  which  in  conseiiueiioa 

V  crooked,  and  hie  sons  hail  the  same  finger  on  the  same 

I  umilarly  cTooke<l.     A  snldiur,  fifteen  yearn  before  his 

Tiage,  lost  hie  left  eye  from  purulent  ophthalmia,  and  bis 

»  sons  were  micro phthalmio  on  the  same  hide."     In  all 

which  a  parent  has  had  an   organ  injured  on  one 

,  and  two  or  more  of  the  olTspring  arc  )>om  with  tlio 

)  organ  affected  on  the  same  side,  the  chances  against 

)  coincidence  are  almo^it  infinitely  great.      Even  when 

y  a  single  child  is  bom  having  exactly  the  same  part  of 

I  body  affected  as  that  of  his  injured  parent,  the  chances 

oincidence  are  great ;  and  Professor  Bollebton  has 

1  me  two  such  cases  which  have  fallen  under  his  own 

•ervation,— namely  of  two  men,  one  of  whom  Iwd  his  kneo 

J  other  his  oheek  severely  cut,  and  both  had  children 

:.  p.    .123.     Sonii 
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horn  with  exactly  the  same  eptit  marked  Or  Bcarroil.  H>ti,v 
instances  have  heen  recorded  of  cuts,  doga,  und  hurses,  which 
have  had  their  tails,  Icga,  Ac,  amputated  or  injurdl.  prodnc- 
iug  offHpi  ing  with  tlie  «ame  parte  ill-formed ;  but  aa  it  ifl  ni't 
very  rare  fur  similar  nialfomiations  to  appear  K|H>ntaneoilslT, 
all  such  cftbea  may  lie  due  to  coincidence.  It  is,  however.  »ii 
argument  on  the  other  bide  that  "under  the  old  exuise  Uwi 
■■  the  shepherd-dog  was  only  exempt  from  tai  vfhen  withiiul 
"  a.  tail,  and  for  this  reason  it  was  always  removed  :  "  **  •O'l 
there  etill  exist  hreeds  of  the  ahepherd-dog  which  are  alwayt 
Iwm  destitute  of  a  tail.  Finally,  it  must  bo  admitted,  lacm 
eapeoially  since  the  publication  of  Bi'owu-Sequard's  olMem- 
tiMis,  that  the  eifecta  of  injuries,  especially  when  followed  by 
disease,  or  perhaps  exclusively  when  thus  fotlowod.  M 
oocusionally  inherited.^' 

Cawet  of  Ntm-inheritance. 
A  large  number  iif  cases  of  non -inheritance  are  int«lli£iU« 
oil  the  principle,  that  a  strong  tendency  io  inheritance  don 
exist,  but  that  it  is  overborne  by  hoatile  or  tmfav><m»bli) 
conditions  of  life.  No  one  would  expect  that  mir  improveJ 
pigH,  if  forced  during  several  generations  to  travel  about  tiA 
root  in  the  ground  for  their  own  Kubsistence,  would  transmit 
HS  truly  as  they  now  do  their  short  muzzles  and  legs,  sml 
their  tendency  to  fatten.  Dray-horses  assuredly  would  not 
long  transmit  their  great  size  and  massive  limbs,  if  eomi>dl^ 
to  live  on  a  cold,  damp  mountainous  region  ;  we  have  indued 
evi<lence  of  such  deterioration  in  the  horses  which  have  run 
wild  on  the  Falkland  Islands.  European  dogs  in  India  cftfn 
fall  to  transmit  their  true  character.  Our  sheep  in  tToi»c«! 
countries  lose  theii'  wool  in  a  few  generations.  There  stem! 
also  to  bo  a  close  relation  between  certain  peculiar  pastuiw 
and  the  inheritance  of  an  enlarged  tail  in  fat^tailed  sheep. 

"  'ThB  Dug,'  bj Stonetenge,  186T,  redu™l  nn   the  mIiM  p»rl  vi  tW« 

E>.  118.  rMthnrs.  ir  Rccms  sxlTMncIf  pcvlaliU, 

•1  The    Mot.Di.it    hnbitaally    bittj  v  Mr.  Satvin  rtrou-kt  (■  FV>&Z«1« 

th-  barba  oft  the  ra\M\e  part  of  thi  8w.'  1873,  p.  429).  that  tli>>  t>  dm  U 

twii  teatral  tail-reathera,  and  »  the  the  inhfriled  cffactiuf  lui 

barba     sr«     congenitallj     somen-hnt  nmtUalioii. 
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which  form  one  of  the  most  ancioDt  breeds  in  tlte  world. 
With  plauts,  we  have  seen  that  tropiiml  -varieties  uf  maize 
loee  their  proper  character  in  the  course  of  two  or  three 
gt<Demtio«B,  when  cultivated  in  Europe;  and  conversely  so 
it  is  'with  European  varieties  cultivated  iu  Braeil.  Our 
cabliugea,  which  here  come  so  true  by  seed,  cannot  form  heads 
in  hot  countries.  According  to  Cwrifere,''  the  purple-leafed 
IxM.<;h  and  barberry  tranmiit  their  character  by  seed  Ear  lew 
truly  in  L'ertain  diBtrit^tfi  than  in  others.  I'nder  changed 
ciri.'UmstaaL'es,  periodical  habits  of  life  nn>n  fail  to  bo  traiiB- 
mitted,  as  tlie  period  of  maturity  in  summer  and  winter 
wheat,  t>&rley,  and  vetches.  80  it  is  with  animaU :  for 
iustancc,  a  pereon,  whose  statement  I  can  trust,  procured  e^H 
of  Aylesbury  duL'ks  from  that  town,  where  they  are  kept  iu 
h-m^-es  and  are  reared  as  early  as  possible  for  the  London 
tiiiirket ;  the  ducks  bred  from  these  eggs  in  a  distant  part  uf 
l'Iiit;!and,  hatched  their  first  brood  on  January  'J+th,  whi]^t 
I'lTiion  diicka,  kept  in  the  same  yard  and  trented  in  the 
iiK'  niaimor.  did  not  hatch  till  the  cod  of  March  ;  and  this 
ws  that  the  period  of  hatching  was  inherited.  But  the 
.jjiidchildren  of  tltese  Aylesbury  dueks  completely  lost  their 
(liiliit  of  early  inculiution,  and  hatched  their  eggs  at  the 
Nimc  time  with  the  cuiumon  ducks  of  the  same  place. 

5Iiiny  cases  of  n  on -inheritance  apparently  reuuH  from  the 
iiditions  uf  life  continually  inducing  froah  variability.  Wo 
1 1  i\'\-  seen  tliat  when  tlio  seeds  of  pears,  plums,  apples,  dtc. 
■  .iL-  sown,  tlio  seedUugB  generally  inherit  some  degree  of 
family  likeness.  Mingled  with  these  seedlings,  a  few,  and 
sometimes  many,  worthless,  wild-looking  plants  mimmonly 
appear,  and  their  appearance  may  be  attributed  to  the  prin- 
ciple of  reversiun.  Dut  scarcely  a  single  seedling  will  1m> 
funnd  perfectly  to  rewomble  the  paient-fomi;  and  this  may 
lie  awountetl  fur  by  constantly  reenning  variability  iudu^-il 
by  the  eonditiitns  of  life.  1  believe  in  this,  Itecauso  it  has 
been  oWrvwl  that  certain  fruit-trees  tndy  propagate  their 
kind  whilst  growing  on  their  own  roots;  but  when  grafted  on 
other  stocks,  and  by  this  process  their  natural  state  is  mani- 
r.illy  affiictwi.  they  produce   seedlings  which  vary  greatly. 

■'  ■l'i..lirli"Bfl  Ki.sliun  dn  V«riet*a,'  18il5.  f.  7a. 
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departing  from  the  parental  type  in  mauy  dtanctan." 
Metzger,  as  stAted  in  the  ninth  chapter,  fuund  thai  oertun 
kinds  of  wheat  brought  from  Bpuiu  and  oulttTdteil  in 
Gennany,  lailed  during  many  years  to  roprodupo  tliemaidTti 
truly :  bnt  at  last,  when  accustomed  to  their  new  cMiiditiinui. 
they  oeaaed  to  bo  variable,— tliat  ia,  tliey  became  ameiMliln 
to  the  power  of  inlieritance.  Nearly  all  the  plants  whicb 
cannot  be  propagated  with  any  approach  to  certttintT  fay  fCM. 
are  kiude  which  have  been  long  propagated  by  buda.  cntliogi. 
offeeta,  tubers,  &c..  and  have  in  consoqueiii^  liecn  frequtrntly 
exposed  during  wliat  may  be  called  their  iiidiridiial  livulo 
widely  diversified  oonditionit  of  life.  Plauts  than  propa^Mal 
become  so  variable,  that  they  are  subject,  as  we  havi:  Eom  in 
the  last  chapter,  even  to  bud-variatiun.  Oar  dotoeslinteil 
animals,  on  the  other  hand,  are  nut  commonly  expo&ed  doling 
the  life  of  the  individual  to  such  extremely  diversified  con- 
ditiouB,  and  are  not  liable  to  such  extreme  variability:  tWi«- 
fore  they  do  not  lone  the  power  of  transmitting  most  of  Uhhi 
characteristic  features.  In  the  foregoing  remarks  on  iiun- 
inhoritanco,  crossed  breeds  are  of  course  excluded,  as  tlidr 
diversity  mainly  dependu  on  the  unequal  development  (J 
character  derived  fioni  either  parent  or  their  ancestors. 

Conctuaion. 
It  has  been  shown  in  the  early  part  of  this  chapter  how  omji- 
monly  new  characters  of  the  mont  diversified  nature,  whcthir 
normal  or  abnormal,  injurious  or  beneficial,  whether  al&cting 
oi^tns  of  the  highest  or  most  trifling  ini|>ortatice,  are  in- 
herited. It  is  often  sufficient  for  the  inlieritance  of  som* 
per^utiar  character,  that  one  parent  alone  shonid  possess  it,  u 
in  moat  eases  in  which  the  rarer  anomalies  have  been  tnao- 
mitted.  But  the  power  of  transniission  is  extremely  variable 
In  a  number  of  individuals  descended  from  the  same  parents, 
and  treated  in  the  same  manner,  some  display  this  jtower  in 
a  perfect  manner,  and  In  some  it  is  quite  deficient ;  and  fir 
this  difference  no  reason  can  be  assigned.  The  cffei'ts  ol 
injuries  or  mntilations  are  occasionally  inlicriteil ;    and  nc 
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nhall  Bee  in  ft  future  chapter  that  the  long- continued  use  and 
(lieuso  of  parts  producea  an  inherited  effect.  Even  thoee  oha- 
nictere  which  ar«  considered  the  most  fluctuating.  Buoh  as 
colour,  are  with  rare  exception  a  transmitted  much  more 
forcibly  than  im  generally  mipposwl.  Tbo  wonder,  indeed,  in 
all  cases  is  not  that  any  character  should  bo  traiiBmitted,  bat 
that  the  power  of  inheritance  should  ever  fail.  The  checks  to 
inhcritauoe.  as  far  as  we  know  them,  are.  firstly.  circumBtanceB 
hostile  to  tlio  particular  character  in  question ;  secondly,  con- 
ditions of  life  incessantly  inducing  fresh  variability:  and 
lastly,  the  crossing  of  distinct  varieties  during  some  previous 
generation,  together  with  reversion  or  atavism — that  is,  the 
tendency  in  the  child  to  resemble  its  grand-parents  cr  more 
remote  ancestors  instead  of  its  immediate  parents.  This  latter 
subject  will  be  discussed  in  the  following  chapter. 
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